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ABSTRACT 
This is a prospective hospital-based research aimed to study the 
clinical pattern of eye disorders in children, to identify the associated socio-
demographic and medical factors for the common eye disorders, and to 
identify the causes of delayed or unnecessary referral.  
A total of 770 children (56.1% Males and 43.9% Females) aged one 
day to sixteen years, attending the out patient clinic of Khartoum Hospital 
for Eye Disease during the period from 1st June to 1st of December 2005, 
were studied. Apre-coded questionnaire was completed and physical 
examination with emphasis on eye findings was performed.  
The study showed that the predominant age group was 5-16 years, 
which represents 54.2% of the study population. The most common eye 
disorders observed in children were Conjunctivitis (36.7%), vernal catarrh 
(20%) and eye injuries (11.6%). Forty two percent of the eye disorders in 
children were contagious. It was found that; school age, low social class 
and poor housing conditions were significantly associated with contagious 
eye disorders. However, association of eye disorders with systemic illness 
was mostly observed in children with vernal catarrh and bronchial asthma. 
The mean age at presentation of congenital eye malformations (congenital 
cataract, congenital glaucoma and anophthalmous) was 2.5 years. It was 
found that, all cases of trachoma were active, i.e. preventable and 
treatable. The study showed lower prevalence of both refractive errors 
(5.9%) and squint (3.9%), compared to other community based studies. 
Vitamin A deficiency was reported in 3.9%, the majority of them had history 
of night blindness 60%; 30% had   Bitot spots and 10% had corneal ulcer.  
This is an indicator to implement vitamin A supplementation program. 
Vernal catarrh was the commonest cause of patients' referral, representing 
25.6%. Seventy two percent of appropriately referred patients were late 
referrals. Paternal unawareness was the most common (42.3%) cause of 
late referral.  
 It is concluded that considerable number of eye disorders in children 
are contagious and readily preventable.  Moreover, many cases of visual 
impairment could be eliminated by early diagnosis and treatment.  The 
need for national program of visual screening at school entry and 
surveillances for early detection of childhood visual disorders should not be 
over looked. Further community based research is needed to evaluate the 
magnitude of vitamin A deficiency and squint.                                                                        
 
 
 
 
  
  ﻠﺹ ﺍﻻﻁﺭﻭﺤﺔﺴﺘﺨﻤ
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻤﺴﺘﻘﺒﻠﻴﺔ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﺴﺘﺸﻔﻴﺎﺕ ﺒﻬﺩﻑ ﺩﺭﺍﺴﺔ ﺍﻟﻨﻤﻁ ﺍﻟﺴﺭﻴﺭﻯ ﻹﻤـﺭﺍﺽ 
ﻭﺍﻻﺠﺘﻤﺎﻋﻴﺔ ﻭﺍﻟﺴـﻜﺎﻨﻴﺔ ﺍﻟﻤﺼـﺎﺤﺒﺔ ﻭﺭﺒﻤـﺎ ﺍﻟﻌﻴﻭﻥ ﻓﻰ ﺍﻷﻁﻔﺎل ﻓﻀﻼ ﻋﻥ ﺍﻟﺘﻌﺭﻑ ﻋﻠﻰ ﺍﻟﻌﻭﺍﻤل ﺍﻟﻁﺒﻴﺔ 
ﺍﻟﻤﺅﻫﺒﺔ ﻹﻤﺭﺍﺽ ﺍﻟﻌﻴﻭﻥ ﻋﻨﺩ ﺍﻷﻁﻔﺎل ﺍﺠﺭﻴﺕ ﻫﺫﺓ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻰ ﺍﻟﻌﻴـﺎﺩﺓ ﺍﻟﺨﺎﺭﺠﻴـﺔ ﺒﻤﺴﺘﺸـﻔﻰ ﺍﻟﻌﻴـﻭﻥ 
  .ﻡ5002ﺒﺎﻟﺨﺭﻁﻭﻡ ﻓﻰ ﺍﻟﻔﺘﺭﺓ ﻤﺎﺒﻴﻥ ﺍﻷﻭل ﻤﻥ ﻴﻭﻨﻴﻭ ﻭﺍﻷﻭل ﻤﻥ ﺩﻴﺴﻤﺒﺭ ﻟﻌﺎﻡ 
ﺎﺭﻴﺦ ﺍﻟﻤﺭﻀـﻰ ﻟﻜـل ﻤـﻨﻬﻡ ﻁﻔﻼ ﺤﻴﺙ ﺘﻡ ﺍﺨﺫ ﺍﻟﺘ077ﺍﻟﻌﺩﺩ ﺍﻟﻜﻠﻰ ﻟﻸﻁﻔﺎل ﺍﻟﺫﻴﻥ ﺸﻤﻠﺘﻬﻡ ﺍﻟﺩﺭﺍﺴﺔ 
ﺘﺭﻜﻴـﺯ ﻋﻠـﻰ ﺍﻟﻔﺤـﺹ ﻜﻤﺎ ﺨﻀﻊ ﺠﻤﻴﻊ ﺍﻟﻤﺭﻀﻰ ﻟﻔﺤﺹ ﺴﺭﻴﺭﻯ ﻋﺎﻡ ﻤﻊ ﺍﻟ. ﺒﻭﺍﺴﻁﺔ ﺍﺴﺘﺒﻴﺎﻥ ﺃﻋﺩ ﻟﻙ
  .ﺍﻟﺴﺭﻴﺭﻯ ﻟﻠﻌﻴﻭﻥ
ﺒﻌﺩ  ﺘﻘﺴﻴﻡ ﺍﻷﻁﻔﺎل ﺍﻟﻰ  3.1:1 ﺃﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺘﻔﻭﻗﺎ ﻋﺩﺩﻴﺎ ﻟﻸﻁﻔﺎل ﺍﻟﺫﻜﻭﺭ ﻋﻠﻰ ﺍﻹﻨﺎﺙ ﺒﻨﺴﺒﺔ ﺒﻠﻐﺕ
ﺒﻴﻨﻤﺎ ﻤﺜل ﺤﺩﻴﺜﻭ ﺍﻟـﻭﻻﺩﺓ ( %2.45)ﻤﻭﻋﺔ ﺍﻷﻜﺒﺭ ﻤﺜل ﺍﻷﻁﻔﺎل ﻓﻰ ﺴﻥ ﺍﻟﻤﺩﺭﺴﺔ ﺍﻟﻤﺠ.ﺃﺭﺒﻌﺔ ﻓﺌﺎﺕ ﻋﻤﺭﻴﺔ 
ﻨﻤﻁﺎ ﻤﺨﺘﻠﻔﺎ ﻤﻥ ﺇﻤﺭﺍﺽ ﺍﻟﻌﻴﻭﻥ ﻋﻨﺩ ﺍﻷﻁﻔﺎل ﻗﻴﺩ ﺍﻟﺩﺭﺍﺴـﺔ  81ﺘﻡ ﺘﺸﺨﻴﺹ %(  3.1 )ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻷﺼﻐﺭ 
 %(02) ﻴـﺔ ﺍﻟﺭﺒﻴﻌ ﺍﻟﻨﺯﻟﺔﻴﻠﻴﺔ  %(7.63 )ﺍﻟﺼﺩﻴﺩﻯ ﻫﻭ ﺍﻟﻤﺭﺽ ﺍﻻﻜﺜﺭ ﺸﻴﻭﻋﺎ  ﺍﻟﺘﻬﺎﺏ ﺍﻟﻤﻠﺘﺤﻤﺔﺤﻴﺙ ﻜﺎﻥ 
، ﺤﻴﺙ ﺃﻨﻬﺎ ﺍﻜﺜـﺭ ﺤـﺩﻭﺜﺎ ﻋﻨـﺩ ﻤﻌﺩﻴﺔﻤﻥ ﺇﻤﺭﺍﺽ ﺍﻟﻌﻴﻭﻥ % 24، ﻭﺠﺩ ﺃﻥ %(6.11)ﺜﻡ  ﺇﺼﺎﺒﺎﺕ ﺍﻟﻌﻴﻥ 
، ﺍﻷﻁﻔﺎل ﻤﻥ ﺍﻟﻁﺒﻘﺔ ﻤﻨﺨﻔﻀﺔ ﺍﻟﺩﺨل، ﻭﺍﻻﻁﻔﺎل ﺫﻭﻯ ﻅـﺭﻭﻑ ﻓﻰ ﺴﻥ ﺍﻟﻤﺩﺭﺴﺔ ﺨﺎﺼﺔ ﺍﻻﻁﻔﺎل ﺍﻟﺫﻜﻭﺭ،
 ﻙ ﺍﺭﺘﺒﺎﻁ ﻫﺎﻡ ﺒﻴﻥ ﺍﻟﺭﻤﺩ ﺍﻟﺭﺒﻴﻌﻰ  ﻭﻤﺭﺽ ﺍﻟﺭﺒﻭﻟﻫﻨﺎﺃﻥ ﻤﺎ ﺒﻨﺴﺒﺔ ﻟﻠﻌﻭﺍﻤل ﺍﻟﻁﺒﻴﺔ ﻓﻘﺩ ﻭﺠﺩ ﺃ .ﺍﻟﺴﻜﻥ ﺍﻟﺴﻴﺌﺔ
ﺍﻟﺴﺎﺩ ﺍﻟﺨﻠﻘﻲ، ﺍﻟﺯﺭﻕ ﺍﻟﺨﻠﻘﻲ ﻭﺍﻟـﻼ )ﻥ ﻤﺘﻭﺴﻁ ﺃﻋﻤﺎﺭ ﺍﻷﻁﻔﺎل ﺫﻭﻯ ﺍﻟﻌﻴﻭﺏ ﺍﻟﺨﻠﻘﻴﺔ ﻟﻠﻌﻴﻥ ﻭﺠﺩ ﺃ .ﺍﻟﺸﻌﺒﻲ
  . ﻜﻤﺎ ﺃﻥ ﻜل ﺤﺎﻻﺕ ﺍﻟﺘﺭﺍﻜﻭﻤﺎ ﻤﻥ ﺍﻟﻨﻭﻉ ﺍﻟﻨﺸﻁﺔ ﻭﺒﺎﻟﺘﺎﻟﻲ ﻤﻤﻜﻨﺔ ﺍﻟﻭﻗﺎﻴﺔ ﻭﺍﻟﻌﻼﺝ. ﺴﻨﺔ 5.2ﻴﺴﺎﻭﻯ ( ﻋﻴﻨﻴﺔ
ﻤـﺎ ﻤﺜـل ﻜ. ﻤﺜﻠﺕ ﺍﻷﺨﻁﺎﺀ ﺍﻹﻨﻜﺴﺎﺭﻴﺔ ﻭﺍﻟﺤﻭل ﻨﺴﺒﺔ ﻗﻠﻴﻠﺔ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﺠﺘﻤﻊ
ﻜﻤـﺎ ﻭﺠـﺩ ﺃﻥ ﺍﻟﻨﺯﻟـﺔ %. 06، ﻤﻌﻅﻤﻬﻡ ﻴﻌﺎﻨﻭﻥ ﻤﻥ ﺍﻟﻌﻤﻰ ﺍﻟﻠﻴﻠﻲ ﺒﻨﺴـﺒﺔ %9.3ﻨﺴﺒﺔ ( ﺃ)ﻨﻘﺹ ﻓﻴﺘﺎﻤﻴﻥ 
، ﻤﻌﻅﻡ ﺍﻟﺘﺤﻭﻴﻼ ﻤﺘـﺄﺨﺭﺓ %6.52ﺍﻟﺭﺒﻴﻌﻴﺔ ﺘﻌﺘﺒﺭ ﻤﻥ ﺃﻫﻡ ﺃﺴﺒﺎﺏ ﺍﻟﺘﺤﻭﻴل ﺇﻟﻰ ﻤﺴﺘﺸﻔﻰ ﺍﻟﻌﻴﻭﻥ ﻭﻗﺩ ﻤﺜﻠﺕ 
  . ﺎﺨﺭﺓﻭﺠﺩ ﺃﻥ ﻋﺩﻡ ﺍﻟﻭﻋﻰ ﺍﻟﺼﺤﻲ ﻟﺩﻯ ﺍﻟﻭﺍﻟﺩﻴﻥ ﻴﺸﻜل ﺴﺒﺏ ﺭﺌﻴﺴﻰ ﻟﻠﺘﺤﻭﻴﻼﺕ ﺍﻟﻤﺘ%(. 27)
ﺨﻠﺼﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻰ ﺍﻥ ﻋﺩﺩﺍ ﻤﻌﺘﺒﺭﺍ ﻤﻥ ﺃﻤﺭﺍﺽ ﺍﻟﻌﻴﻭﻥ ﻋﻨﺩ ﺍﻷﻁﻔﺎل ﻫﻰ ﺃﻤﺭﺍﺽ ﻤﻌﺩﻴﺔ  ﻭﺒﺎﻟﺘﺎﻟﻰ 
ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺃﻥ ﻤﻌﻅﻡ ﺤﺎﻻﺕ ﻀﻌﻑ ﺍﻟﻨﻅﺭ ﻴﻤﻜﻥ ﺍﻟﻘﻀﺎﺀ ﻋﻠﻴﻬـﺎ ﺒﺎﻟﺘﺸـﺨﻴﺹ ﺍﻟﻤﺒﻜـﺭ . ﻤﻤﻜﻨﺔ ﺍﻟﻭﻗﺎﻴﺔ
ﺩﻴـﺩ ﻨﺴـﺒﺔ ﻭﻟﻜﻥ ﻟﺘﺤﻫﻨﺎﻙ ﺤﻭﺠﺔ ﻤﺎﺴﺔ ﻹﺠﺭﺍﺀ ﻤﺴﺢ ﻁﺒﻲ ﺸﺎﻤل ﻷﻤﺭﺍﺽ ﺍﻟﻌﻴﻭﻥ ﻟﺩﻯ ﺍﻷﻁﻔﺎل . ﻭﺍﻟﻌﻼﺝ
  . ﺍﻨﺘﺸﺎﺭ ﻫﺫﺓ ﺍﻷﻤﺭﺍﺽ ﺒﺼﻭﺭﺓ ﺃﻜﺜﺭ ﺩﻗﺔ ﻴﺠﺏ ﺃﺠﺭﺍﺀ ﺩﺭﺍﺴﺔ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﻤﺠﺘﻤﻊ
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1.  INTRODUCTION AND LITERATURE REVIEW 
1.1. Background:   
Eye disorders are common problems in children accounting for 
significant morbidity. In the developing countries it is always assumed 
that the prevalence of eye diseases is very high however, few 
epidemiological reports verity these assumptions. 
Eye examination is a routine part of the periodic pediatrics 
assessment, beginning in the neonatal period. So the primary care 
pediatrician is very important in detecting both the obvious and 
insidious asymptomatic eye disease (1).  
1.2. Anatomy of the Eye:  
1.2.1. Development of the eye:  
The development of the eye involves a series of interactions 
between neighboring tissues in the head. There are the 
neuroectoderm of the fore brain, which forms the sensory retina and 
accessory pigmented structures, the surface ectoderm, which forms 
2 
 
the lens and cornea and the intervening neural crest mesenchyme, 
which contributes to the fibrous coats of the eye. (2). 
1.2.2. Vascular supply and lymphatic drainage:  
The main vessel supplying orbital structures is the ophthalmic 
artery which leans the internal carotid artery as it quits the cavernous 
sinus. It enters the orbit by the optic canal. At the medial end of the 
upper eye lid it divides into supratrochlear and dorsal nasal 
branches(3). 
The veins draining the orbit are the superior and inferior 
ophthalmic veins and the infraorbital vein. The veins of the eye ball 
mainly drain into the vortex veins(3). The superior O.V runs with the 
ophthalmic artery lying between the optic nerve and superior rectus 
and receives the corresponding tributaries. It traverses the superior 
orbital fissure and ends in the cavernous sinus. The inferior ophthalmic 
vein runs backwards a cross the inferior orbital fissure, and then either 
joins the superior ophthalmic vein or passes through the superior 
orbital fissure to drain directly into the cavernous sinus (3). 
Lymphatic drainage: the lymphatic of the orbit drain through the 
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eye lids and cheeks to the preauricular and parotid lymph nodes and 
so to the upper group of deep cervical nodes(3).   
1.2.3. Basic eye structure:  
The eye (eyeball) is the organ of vision and the principal 
component of the visual apparatus, which also includes various 
accessory ocular structures, all lodged in the orbit, the bony space in 
front of the skull  (4). 
The accessory structures include the extra ocular muscles 
which move the eye, the eye lids, conjunctiva and the lacrimal gland (4).  
The orbit:  
The orbit is a body cavity shaped like a pyramid tilled on to one 
side, with the apex at the back and the base forming the opening on the 
front of the facial skeleton.  
Several bones contribute to the framework of each orbit. They are 
the maxilla, zygomatic, frontal, ethmoid, lacrimal, sphenoid and palatine 
bones (2, 3).              
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Eyelids:  
The upper and lower eyelids are anterior structures that 
when closed protect the surface of the eye ball. The space between 
the eyelids, when they are open is the palpebral fissure.  
The layers of the eyelid from anterior to posterior consist of 
skin, subcutaneous tissue, voluntary muscles the orbital septum, the 
tarsus and conjunctiva. Both lids are supplied by palpebral branches of 
the ophthalmic artery (2, 3). 
Conjunctiva:      
This transparent membrane is attached to the sclera at the 
margins of the cornea, with which it blends. It is loosely attached over 
the anterior part of the sclera and hence to the inner surface of the eye 
lids. The conjunctiva consist of fibrous tissue covered with epithelium 
(stratified squamous) except for scattered islands of columnar 
epithelium "goblet cells" secreting mucous with the presence of 
sebaceous esmatglands (3.4). 
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Lacrimal apparatus:  
The lacrimal apparatus is involved in the production, 
movement and drainage of fluid from the surface of the eyeball.  It is 
made up of the lacrimal gland and its ducts, the lacrimal canaliculi, the 
lacrimal sac and the nasolacrimal duct (3). 
Innervations: Secretomotor fibrous from the parasympathetic 
part stimulate fluid secretion from the lacrimal gland. The 
postganglionic neurons join the maxillary nerve from which the lacrimal 
nerve passes to the lacrimal gland. Sympathetic innervation follows 
similar path, fibers leave the plexus as the deep petrosal nerve (3).  
Muscles of the orbit:   
The eye is supported in the anterior part of the orbit and is 
moved by extrinsic or extraocular muscles: four rectus muscles 
(superior and inferior, medial and lateral) and two oblique (superior 
and inferior). Other two are the levator palpebrae superiors for moving 
the upper lid and a fragment of smooth muscle the orbitalis (2,3). 
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Eye ball:  
The globe-shaped eye ball occupies the anterior part of the orbit 
its rounded shape and disrupted anteriorly, where it bulges outward. 
This outward projection represents about one-sixth of the total area of 
the eye ball and is the transparent cornea. 
Posterior to the cornea and in order from front to back are the 
anterior chamber, the iris and pupil, the posterior chamber, the lens , 
the vitreous chamber, and the retina(3).  
Anterior and posterior chambers:  
The anterior chamber is the area directly posterior to the cornea 
and anterior to the colored part of the eye (iris). The central opening in 
the iris is the pupil. Posterior to the iris and anterior to the lens is the 
smaller posterior chamber. The two chambers are filled with a fluid 
(aqueous humor), which is secreted into the posterior chamber, flows 
into the anterior chamber through the pupil, and is absorbed into the 
scleral venous sinus  The aqueous humor supplies nutrients and 
maintains the intra-ocular pressure (2,3).  
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Lens :  
The lens separates the anterior one fifth of the eye ball from the 
posterior four fifth. It is a transparent biconvex elastic disc attached to 
muscles associated with the outer wall of the eye ball. This lateral 
attachment provides the lens with the ability to change its refractive 
ability to maintain visual acuity (2). 
Walls of the eye ball: 
Surrounding the internal components of the eye ball are the walls 
of the eye ball. They consist of three layers: an outer fibrous layer, a 
middle vascular layer, and are inner retinal layer. 
The outer fibrous layer consists of the sclera posteriorly and the 
cornea anteriorly: the middle vascular layer consists of the choroids 
posteriorly and is continuous with the ciliary body and iris anteriorly.  
The inner layer consists of the optic part of the retina posteriorly 
and the non visual retina that covers the internal surface of the ciliary 
body and the iris anteriorly  (2,4).  
The optic disc is where the optic nerve leaves the retina, it is 
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lighter than the surrounding retina and branches of the central retinal 
artery spread from this point outward to supply the retina. As there are 
no light sensitive receptor cells in the optic disc it is referred to as a 
blind spot in the retina. A lateral to the optic disc small area with a hint 
of yellowish coloration is the macula lutea with its central depression 
the fovea centralis. This is the thinnest area of the retina and visual 
sensitivity here is higher than elsewhere in the retina because it has 
fewer rods (light – sensitive receptor cells that function in dim light and 
are insensitive to color) and more cones (light sensitive receptor cells 
that respond to bright light and are sensitive to color)(3).   
1.3. Infectious and Inflammatory Eye Disorders: 
1.3.1. Conjunctivitis:  
Conjunctivitis is a general word for any infection or inflammation of 
the conjunctiva. Because the eyes are normally open, the conjunctiva 
is most exposed mucous membrane in the body, and is specially 
prone to infection and inflammation(5). 
The most common causes of conjunctival inflammation include 
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bacterial and viral infections, allergic and irrigative entities, or tear 
deficiency. Many cases are presumed to be self limited, and the 
physician generally doesn't view conjunctivitis as s serious disease. 
This undoubtedly explains why a thorough investigation often is not 
instituted into the cause of the typical case.   
In the majority of instances, the cause is unknown or, at least, is 
unconfirmed, and treatment is based on physician's clinical 
impression(5,6). 
Conjunctivitis is by far the most important disease of the 
conjunctiva, and it is also the most common of all tropical eye 
diseases. It is both more common and more serious in hot countries 
for the following reasons:  
- Warm and humid climates are ideal for micro-organisms to 
survive and multiply. 
- Dust and solar radiation in desert climates constantly irritate the 
conjunctiva.  
- Smoke from indoor wood fires is another common source of chronic 
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irritation. 
Are seen all round the year- different statistics are given in 
different countries as regard to its prevalence and causative 
organisms. The epidemic form which is more alarming, is found to 
have definite geographic and climatic distribution, while the 
socioeconomic standard of the population plays a prominent role(6,7). 
Acute epidemics and bacterial conjunctivitis occur regularly in the 
Sudan by the start of April, May, July, August, November and 
December. It was noticed that the fly population increases during May, 
and July acts as vector for the disease and from person to person 
specially in overcrowded areas.  
- Insect vector, specially flies, may carry infection from eye to eye.  
- Overcrowding, poor ventilation and poor hygiene in homes all help 
to spread micro-organism from person to person(6). 
The following factors make established conjunctivitis, a self-
limiting disease:  
Tears, abundant lymphoid elements, constant epithelial 
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exfoliation, a cool conjunctival sac due to tear evaporation, the 
pumping, action of the tear drainage system (unimpeded when the lids 
are open), and the fact that bacteria are caught in the conjunctival 
mucus and then excreted(5,6).  
The disease is seen in two form:  
Sporadic and epidemic, sporadic cases other factors which have 
strong relation to epidemics of conjunctivitis are temperature and 
storm(7).  
According to Majcuk (1966) in central and Northern Sudan, acute 
bacterial conjunctivitis was observed clinically but no data were 
available.  
1.3.1.1. Neonatal conjunctivitis (Ophthalmia neonatorum):  
A common problem with an incidence as high as 7-19% of all 
newborns in the first month of life, usually bacterial.  
• Gonococcal conjunctivitis: A hyperacute bacterial conjunctivitis 
with thick purulent discharge and lid oedema caused by Neisseria 
gonorrhoea. Incubation period 2-5 days. Requires prompt 
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treatment since untreated can rapidly progress to corneal 
perforation and potentially blinding. Treatment with systemic 
antibiotics, usually third-generation cephalosporin for 7 days 
because of the increasing resistance, together with topical 
irrigation of the eyes(8,9,10).   
• Chlamydia trachomatis: Is the most common organism causing 
ophthalmia neonatarum in the United States. Infection may vary 
from mild inflammation to severe swelling of the lids and copious 
purulent discharge. Potentially blinding. Treatment is with 
tetracycline ointment for 2 months and systemic erythromycin(8).  
? Pseudomonas aeruginosa: Usually acquired in the nursery, 
characterized by the appearance of oedema on day 5 to 18, 
erythema of the eyelids, and purulent discharge. Progression to 
endophthalmitis and septic shock can occur. Treatment is with 
systemic antibiotics. Pseudomonas aeruginosa ulcers may 
frequently affect young children and contact-lens' wearers(8). 
 1.3.1.2. Other bacterial infections in infants and older children: 
Staphylococcus, Haemophilus spp. and S. pneumococcus all 
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cause purulent conjunctivitis and need treatment with systemic 
antibiotics(11).  
1.3.1.3. Allergic conjunctivitis: 
Occurs as a hypersensitivity to dust, pollen, animal dander and 
other airborne allergens, characterized by tearing and itching with 
conjunctival oedema. Usually seasonal. Topical anti-mast cell 
stabilizer or topical steroids are helpful. Systemic antihistamines may 
be required(12).   
1.3.1.4. Vernal conjunctivitis (vernal catarrh): 
Definition: vernal catarrh is a recurrent ocular inflammatory 
disease that has a seasonal incidence. It is usually occur later in the 
prepubertal period. It is characterized by hard elevated cobblestone 
like bumps on the upper eyelid. There may also be swelling and 
thickening of the conjunctiva. Severe cases manifest corneal ulcers 
that may lead to scars, if they don’t heal properly(12). 
Aetiology of vernal catarrh:  
The aetiology is still speculative, but it would seen probable that 
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it is a manifestation of hypersensitivity in the conjunctiva and cornea, 
in which exogenous allergens or autosensitization acts as the exciting 
agent(12). 
Clinical picture: 
Extreme itching is the usual complaint with redness, watering of 
the eye and lid swelling. The conjunctival manifestation may be found 
in three forms:  
i.  The palpebral form (in upper eyelid).  
ii.   The limbal or bulbar form (thickening, and opacification of 
the limpus). 
iii.  Mixed form. 
The corneal manifestation:  
i.   Vernal ulcerative keratitis.  
ii.  Ketrato conus(12,13).  
Treatment:  
 Topical corticosteroid therapy, mast-cell inhibitor and cold 
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compress(12). 
1.3.1.5. Chemical conjunctivitis: 
Results from irritant substances such as smoke, industrial 
pollution, sprays, alkalis and acids(12).   
1.3.1.6. Viral conjunctivitis: 
Caused by a wide range of viruses, commonly influenzavirus, 
adenovirus, infectious mononucleosis and with exanthems such as 
measles. Characterized by a watery discharge and redness of the 
conjuctiva. May be haemorrhagic. Usually self-limiting and no specific 
treatment is required unless caused by herpes simplex virus, in which 
case treatment with topical antiviral agents (aciclovir) as required(14). 
1.3.2. Trachoma: 
• Definition: is chronic contagious of both the cornea and the 
conjunctiva. It is caused by Chlamydia trachomatis(15 ).                                                      
•   Mode of transmission: it is transmitted to the conjunctival sac of 
non trachomatous person by a drop of discharge from the eye of 
an individual who has active trachoma(15). 
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•   Pathology of trachoma: trachoma agent is an epitheliotropic 
agent infecting the epithelium of both cornea and conjunctiva. 
Trachoma is almost always bilateral and is characterized clinically 
by follicle formation mainly in the conjunctiva of the upper tarsus, 
fornex and limbus, together with epithelial keratitis and 
scarring(17).   
? Clinical picture:   
? Incidence: the highest incidence of trachoma is between 6 
month and 2 years(17). 
? Symptoms: in uncomplicated trachoma symptoms may be 
minimal, in infant and children trachoma may be well 
marked without causing symptoms. Symptoms may be: 
Gritty or Sandy sensation, heaviness of the lids, 
conjunctival discharge, photophobia, tearing and pain. 
? Signs: early trachoma can not be differentiated from 
bacterial conjunctivitis(16,17).  
WHO has developed a simplified method to describe the 
disease as follows:     
o TF: trachomatous inflammation-follicular form.  
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o TI: trachomatous inflammation-intense form.  
o TS: trachomatous scarring.   
o TT: trachomatous trichiasis. 
o CO: Corneal opacity.  
The presence of TF, TI indicates active infection with trachoma 
and need treatment.  
? Laboratory diagnosis of trachoma(18):   
-  Epithelial scraping.  
-   Examination and the exudates or of expressed follicular content.  
-  Culture and Chlamydia agent.  
-  Serological test (immunoflourescence). 
? Treatment:  
-  Medical treatment: combination of topical and oral 
antibiotics (tetracycline, doxycyclin, erythromycin). 
-  Surgical treatment: surgery is either used to augment 
medical therapy for trachoma or used to treat trachoma 
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complications(17,18).    
1.3.3. Infections and Inflammations of The Lids: 
Hordeolum (stye): 
A staphylococcal infection of the lid glands, characterized by a 
localized, red, swollen and acutely tender area at the lid margin. It is a 
painful abscess of the sebaceous gland at the root of the lashes. They 
can be treated by removing the lash and draining the abscess. Topical 
antibiotic may be necessary(4). 
Chalazion (meibomian cysts): 
A chronic granulomatous inflammation of the meibomian gland 
which results from obstruction of the gland duct. Usually occurs away 
from the lid border as a painless hard nodule. Treatment involves the 
use of warm compresses to help drainage of the lipid material. Small 
chalazia may resolve spontaneously, but incision and drainage may be 
necessary for persistent ones(4) 
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1.3.4  Orbital infection: 
1.3.4.1. Pre-septal cellulites: 
It occurs when the infection is anterior to the orbital septum. 
Commoner than orbital cellulitis. Causes include eyelid trauma, 
extraocular infection and upper respiratory tract infection (URTI). 
Usually unilateral. No associated proptosis. Causative organism varies 
with age: being Streptococcal pneumonia and Staphylococcal abscess 
in the neonatal period and Haemophilus influenzae in later infancy. 
Treatment: antibiotic and treatment of the underlying condition: 
e.g. dacryocystitis(19). 
1.3.4.2. Orbital cellulites: 
Uncommon but serious infection, may give rise to ocular and 
septic intracranial complications. More frequent in children older than 5 
years. Over 90% of cases occurs secondary to sinusitis, usually of the 
ethmoid sinus. Type B Haemophilus influenzae is the commonest 
organism during infancy, but other common organisms are 
Staphylococcus spp, causing abscess, and Streptococcus 
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pneumoniae. 
Presentation: usually with painful red eye and lid oedema; 
conjunctiva! chemosis, injection and axial proptosis with limitation of eye 
movement. The child is usually pyrexial. 
Treatment: admission to a hospital. Investigations (blood culture, 
computed tomography (CT) scan and sinus X-ray). ENT assessment. 
Systemic antibiotics initially given intravenously(19).  
1.3.5  Infection and Inflammation of The Iris: 
Iritis / irridocyclitis / uveitis: 
The incidence of iridocyclitis is approximately 20% in 
pauciarticular arthritis, more common in females with a ratio of 3:1. 
This is usually bilateral and asymptomatic and it may precede the 
arthritis. Common complications include band keratopathy, cataract 
and secondary glaucoma. Because of the painfree course of 
iridocyclitis associated with juvenile chronic arthritis, the recommended 
follow-up is required. Treatment includes: topical corticosteroids and 
mydriatics.  Half of the patients with mild uveitis have an excellent 
prognosis, being controlled with topical medication(20,21). 
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Other causes: measles, mumps, chickenpox, Lyme disease, 
Kawasaki's disease, Reiter's syndrome, Behcet's disease and 
sarcoidosis. Diagnosis is made through various immunological 
and serological tests(20). 
1.3.6.  Infections and the Retina: 
1.3.6.1. Congenital infections: 
Toxoplasmosis: Caused by Toxoplasma gondii. Congenital 
toxoplasmosis. 8% of severely affected neonates will have 
chorioretinitis. Ophthalmological complications include chorioretinitis 
which appears as a white elevated mass with surrounding 
pigmentation on the retina. Infants may present later with leukocoria or 
squint and visual deterioration occurs and retinal detachment is a 
complication. Treatment is with pyrimethamine and sulfadine both for 1 
year (22). 
 Rubella: typical ocular findings include microphthalmia, 
microcornea, anterior uveitis, cataract, corneal opacification and 
glaucoma. The retinopathy in rubella is diffuse but does not affect 
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vision(23). 
Cytomegalovirus: ocular manifestation includes microphthalmia, 
cataracts, keratitis,choroiditis and optic atrophy. Diagnosis confirmed 
with tests and isolation of the virus from urine, stool or throat of the 
infected neonate(23). 
HIV: ocular manifestations include retinopathy, usually 
asymptomatic and characterized by cotton-wool spots, retinal 
haemorrhage and other microvascular abnormalities(23). 
Syphilis: causes bilateral chorioretinitis or salt-and-pepper 
fundus appearance(23). 
1.4 Eye movement disorders: 
1.4.1. Squint (strabismus): 
? Definition: misalignment of the visual axis. 
? Prevalence: approximately 4% of children younger than 6 years 
of age have strabismus. Some 25% of children with childhood-
onset strabismus have either a parent or a sibling with 
strabismus(24). 
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? Pseudostrabismus: this is seen in infants with prominent 
epicanthal folds, closely placed eyes and flat nasal bridges. 
Observation of symmetrical corneal light reflexes or cover testing 
will confirm or exclude the presence of true deviation(24). 
Classification of squint: 
? Heterophoria (latent squint). 
? Concomitant squint (non-paralytic strabismus). 
? Esotropia (convergent squint) is an inward deviation of the eyes 
(most common type of squint). 
? Exotropia (divergent squint) is an outward deviation of the eyes. 
?       Inconcomitant squint (paralytic strabismus) (24,25). 
Causes of strabismus:  
Congenital: 
? Cranial nerve palsy and developmental abnormalities. 
? Moebius syndrome: (association of congenital bilateral facial 
palsy and bilateral abducens palsy). May be inherited, usually 
sporadic. 
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? Duane syndrome: congenital hypoplasia of the 6th nerve nucleus, 
3rd nerve compensates by innervating lateral rectus muscle, 
resulting in failure of abduction on lateral gaze and globe 
retraction on adduction. 15-20% bilateral. Usually sporadic.  
? Brown's syndrome: (failure of elevation of the eye, maximal in 
adduction). Usually congenital developmental anomaly of the superior 
oblique tendon. Occasionally acquired as a result of trauma or 
surgery. Present with abnormal head posture, elevations of the chin 
and turning the head away from the affected eye in order to acquire 
binocular vision. May resolve spontaneously, but surgery may be 
indicated especially when deterioration takes place.  
? Congenital ptosis and myasthenia gravis (rare).  
Acquired:  
?        Cranial nerve palsies-features: 
? Third nerve lesion: complete ptosis, diplopia, eye turned 
'down and out (unopposed lateral rectus and superior 
oblique muscles) and failure of pupil to react to light or 
accommodation;  
? Fourth nerve palsy: dipiopia and failure of inferior - lateral 
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gaze 
? (failure of the superior oblique muscle);  
? Sixth nerve palsy: diplopia and medial gaze (failure of lateral 
rectus muscle).  
? Neuromuscular disease.  
? Infections of the orbit or brain. 
? Brainstem disorders(24,25).  
Causes of esotropia (convergent squint): 
? Refractory error hypermetropia. 
? Cataract. 
? Lesions of the optic nerve or macular. 
? High refractive error or asymmetrical refractive errors(25).  
Causes of exotropia (divergent): 
? Intermittent exotropia is common, and is most evident when child 
is tired and fixating on a distant object. Constant exotropia may 
be congenital or caused by poor vision in the outward turning 
eye(24). 
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 1.4.2. Heterotropia:  
This is a constant ocular malalignment. Children with 
heterotropia suppress the image of one eye to avoid diplopia. 
Amblyopia will result in the suppressed eye when one eye is used for 
fixation. Early diagnostic assessment to prevent permanent loss of 
vision in one eye. A fixed squint is commonly found in cerebral palsy, 
microcephaly, and hydrocephalus(24). 
1.4.3. Amblyopia: 
Is a term used to describe severe impairment of vision as a 
result of significant interruption of normal visual development(26). 
 Causes of amblyopia: 
? Strabismus is by far the most common cause. 
? Anisometropia: refractive state of one eye significantly different 
from the other eye. 
? Ametropia: high refractive error in both eyes and then deprivation 
as a result of opacity within the visual axis such as cataract. 
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Usually unilateral. Strabismus is the commonest cause(26). 
Treatment: 
Depends on the cause. If significant refractive error exists, then 
optical correction must be made early. Intervention rarely effective 
after 8 years of age. Opacities such as cataract should be treated. If 
strabismus is present then amblyopia must first be reversed with 
occlusion therapy prior to surgical treatment(26). 
1.4.4. Assessment of squint:  
It is important to check that the child can see with each eye first, 
and that each eye moves to a normal range when tested separately (to 
exclude paralytic squint) (25).   
Facial appearance: 
Squint may be obvious on general inspection, however broad 
epicanthic fold can give the appearance of a convergent squint. An 
abnormal head posture may be a sign of a squint(24,25). 
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Corneal reflections: 
These should be identical in position in both eyes. Using a 
penlight held about 30 cm (12 inches) from the eye(24). 
1.4.5. Ocular movements:  
Should be tested in both horizontal and vertical axis using small 
fixation object. Limitation of movement in one direction suggests a 
paralytic squint(24,25). 
1.4.6. The cover test consists of three parts: 
? Cover test. 
? Uncover test. 
? Alternate cover test. 
In all three tests the patient looks intently at a target, which may 
be in any direction of gaze, distant or near. In each test, each eye is 
encouraged to take up fixation separately whilst the other is 
covered(25). 
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Cover test: 
As the examiner observes one eye, a cover is placed in front of 
the other eye so as to block its view of the target. If the observed eye 
moves to take up fixation, it clearly is not fixating the target, and 
manifest deviation (strabismus) is present(25). 
Uncover test: 
As the cover is removed from the eye following the cover test, 
the eye emerging from under cover is observed. If the position of the 
eye changes, interruption of binocular vision has allowed it to deviate, 
and heterophoria (latent squint) is present(25). 
Alternate cover test:  
The cover is alternately placed in front of one eye and then the 
other. This tends to break up the control of heterophoria that may last 
through a single cover-uncover cycle. This test shows the total 
deviation of constant squint plus latent squint (25). 
1.4.7. Management of squint: 
Any squint after the age of 6 months should be referred to an 
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ophthalmologist. A fixed squint should be referred early as it is always 
abnormal. 
The following four approaches are possible: 
• Occlusion (occlusion of the good eye encourages the use of 
squinting eye and the development of fixation). 
• Correction of refractory errors: glasses. 
• Orthoptist involvement as with amblyopia. 
• Surgery mainly cosmetic(24,25). 
1.5 Nystagmus: 
Defined as involuntary rhythmic movement of one or both eyes 
about one or more axis. Broadly divided into three main categories: 
• Nystagmus secondary to a visual deficit.  
• Nystagmus secondary to intracranial lesions and drug toxicity. 
• Congenital benign idiopathic nystagmus(27). 
1.5.1. Other classifications: 
? Physiological. 
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? Congenital (appear before the age of 6 months): blindness, 
familial and idiopathic(27).   
Acquired nystagmus: (Usually after the age of 6 months) 
? Spasmus nutans. 
? Ictal nystagmus (with epilepsy). 
? Cerebellar disease.  
? Spinocerebellar degeneration.  
? Vestibular.  
? Drugs: e.g. carbamazepine.  
? Optic nerve and chiasma tumour (rare)(27).  
1.5.2. Clinical test for nystagmus:  
Ask the child to look at a flashlight or a toy held in front of the eye. Ask 
the child to follow the object as you move it quickly, first to one side, 
then to the other, and also up and down(27). 
1.6  Childhood glaucoma: 
• Definition: damage of the optic nerve with visual field loss 
caused by, or related to, elevated pressure within the eye. 
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Normal intraocular pressure in infants and young children is less 
than 20 mmHg(28). Congenital glaucoma begins within the first 3 
years of life. Juvenile glaucoma between the age of 3 and 30 
years. 
Classification broadly into: 
o Primary glaucoma caused by an intrinsic disorder of the aqueous 
outflow mechanism. 
o Secondary glaucoma caused by other ocular diseases or 
systemic abnormalities. 
o When the intraocular pressure is raised in young children the 
cornea usually becomes diffusely oedematous and enlarged. 
When the corneal diameter increases, splits occur in Descemet's 
membrane and damage occurs to the corneal endothelial cells. If 
intraocular pressure is raised in a child under 2 years of age the 
eye may enlarge. This is referred to as 'buphthalmos'(28,29). 
o Clinical manifestations: Symptoms include the classic triad of 
epiphora (tearing), photophobia and blepharospasm (eyelid 
squeezing) secondary to corneal irritation. However, only 30% of 
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affected infants demonstrate the classic symptoms' complex. 
Epiphora in glaucoma is differentiated from nasolacrimal duct 
obstruction by the presence of rhinorrhoea. When the 
nasolacrimal duct is obstructed rhinorrhoea is absent. Other 
signs include corneal oedema, corneal and ocular enlargement, 
conjunctiva! injection and visual impairment(28). 
1.6.1. Primary glaucoma: 
Is caused by an intrinsic disorder of the aqueous outflow 
drainage more than 50% of glaucoma is primary. 1:10,000 births. 
Usually bilateral. It associated with many diseases such as  aniridia, 
Sturge-Weber, neurofibromatosis & Down’s syndrome(28).  
1.6.2. Secondary glaucoma:   
Associated conditions are inflammatory eye disease (in 
association with Still's disease), ectopia lentis and complication of 
surgery for cataract(28).   
Management of glaucoma: 
If untreated, glaucoma will inevitably lead to visual loss. 
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Amblyopia is a major complication in unilateral glaucoma. The 
treatment remains surgical in most of the cases but sometimes 
medical treatment with drugs and laser therapy may help. 
o Surgical: to establish more normal anterior chamber angle 
(goniotomy and trabeculectomy) or to reduce aqueous fluid 
production (cyclocryotherapy and photocyclocoagulation). 
Children may need several operations to lower the intraocular 
pressure. Long-term medical treatment may also be necessary. 
o Medical: beta-blockers (e.g. timolol) which act by lowering 
intraocular pressure. New medication such as BeTopics 0.25% 
have less systemic side-effects. 
o Cyclolaser therapy:  cyclophotocoagulation may be successful in 
reducing intraocular pressure. Repeated applications may be 
required since relapse is common(28,29).   
1.7 Cataract: 
A cataract is a lens opacity. Main presentation is visual 
impairment. Up to one-third of children with bilateral congenital 
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cataract remain legally blind even after surgery. Congenital cataract is 
the commonest remedial cause of blindness in the developed world(15). 
Presentation: Absent red reflex, leucocoria, squint, nystagmus and 
visual impairment(30). 
1.7.1. Causes of a congenital cataract:  
? Idiopathic. 
? Intrauterine infection (TORCH). 
? Genetic without systemic problems (autosomal dominant, 
recessive and X-linked inheritance). 
? Genetic with systemic problems: 
o Autosomal dominant: hereditary spherocytosis, myotonic 
dystrophy, incontinentia pigmenti (rare), Marshall syndrome. 
o Autosomal recessive (rare): congenital ichthyosis, Conradi 
disease. 
o X-linked inheritance (rare): Lowe syndrome. 
? Chromosomal abnormalities (trisomy 21, 18 and 13) and 
Turner's syndrome. 
? Metabolic disorders galactosaemia, galactokinase deficiency 
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and hypocalcaemia. 
? Maternal factors, e.g. diabetes mellitus and drugs in pregnancy, 
e.g. corticosteroids and chlorpromazine(30,31).  
Causes of acquired cataract:  
• Drugs such as corticosteroids. 
• Trauma. 
• Metabolic disorders (e.g. diabetes mellitus, hypothyroidism, 
hypocalcaemia and pseudohypoparathyroidism). 
• Radiotherapy. 
• Infections: varicella, herpes simplex and Toxocara cam's. 
• Atopic dermatitis. 
• Genetic conditions with later presentations such as Down's 
syndrome, myotonic dystrophy. 
• Cataract of prematurity.  
• The most common chromosomal abnormality associated 
with cataract is trisomy 21 usually later in life(30). 
? Bilateral congenital cataracts: should be removed early because 
of interference with visual development(32). 
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? Partial cataracts: need careful assessment of the density and 
size of the lens opacity before removal, since conservative 
management is indicated at least until the child's visual status 
can be adequately assessed. It is important that metabolic 
disease such as galactosaemia, diabetes, hyperthyroidism and 
hypocalcaemia are ruled out through appropriate investigation. 
The most common operation for cataract is lensectomy and 
anterior vitrectomy in infants. Aphakic spectacles are required 
following surgery. In older children simple lens aspiration with or 
without implantation of lens is the preferred procedure(32). 
1.8 Retinopathy of Prematurity: 
   This is vasoprol iterative retinopathy affecting mainly premature 
infants. The clinical manifestations range from mild, which is usually 
transient changes of the peripheral retina, to severe vasoprol iterative 
changes with scarring leading to retinal detachment and blindness(33). 
Classification: Five stages based on the location, extent and severity 
of disease. The extent of the involvement of retinopathy is described 
as clock hours of retinal circumference affected. Babies who at birth 
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are less than 1,500 grams or who are 31 weeks' gestation or less 
should be screened(34). 
Timing of the first examination: 
o Infants born at or earlier than 25 weeks' gestation. 
o Screening at 6-7 weeks postnatally, then fortnightly until 36 
weeks' post-menstrual age. 
o Infants born between 26 and 32 weeks' gestational age with 
screening at 6-7 weeks' postnatally, and at 36 weeks' post-
menstrual age (or within a week of this to be discharged from 
hospital)(33). 
Treatment: In selective cases cryotherapy or laser photocoagulation of 
the peripheral avascular retina has been shown to be effective in 
Stage 3 disease and reduced progression to blinding disease. Recent 
advances in in-vitreo retinal surgical technique has led to some limited 
success in treatment of retinal detachment(33). 
Prevention: Retinopathy of prematurity largely depends on prevention 
of premature birth and its associated problems. Despite improvement 
of our understanding of the natural history and the associated risk 
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factors, such as high oxygen exposure, prevention remains a major 
challenge(33). 
1.9 Ocular Trauma: 
In order to assess the extent of ocular trauma vision should 
always be assessed first. The severity of the injuries is dictated by the 
amount of disruption to the anatomy. This varies from minor laceration 
of the eyelids to severe ocular injuries. Examination will require topical 
anaesthetic in order to examine the eye comfortably. 
Blunt trauma to the eye may cause iritis or anterior uveitis. 
Patients will complain of dull eye pain and light sensitivity. Other signs 
of iritis include miosis of the pupil, excessive tearing and ciliary 
injection. A hyphema is blood in the anterior chamber of the eye.  
Complications include re-bleeding, glaucoma and iron-staining 
of the cornea. Dislocation of the lens may take place following blunt 
trauma.  
Retinal haemorrhage may occur as a result of trauma. 
Penetrating injuries to the eye may necessitate examination and 
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should be brief and gentle in order to avoid exposure of the intraocular 
contents. Further examination required in the operating room under 
anaesthesia. Topical medication should not be used in penetrating 
injuries (35,36). 
Lacrimal system disorders: 
stenosis or obstruction of the nasolacrimal duct: 
This may occur in 30% of newborn infants.signs include 
mucopurulent discharge or tearing, which my start three to five weeks 
later.Gentle pressure over the nasolacrimal sac expresses tears and 
mucopurulent material from the sac.spontaneous resolution is 
common,but probing of the nasolacrimal duct may be required(37,38). 
1.10  Optic Nerve Disorders: 
1.10.1. Papilloedema: 
Defined as swelling of the optic nerve in association with raised 
intracranial pressure. The vision is usually preserved even with 
marked swelling of the optic disc. The fundoscopic picture is as 
follows: 
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o Earliest sign is blurring of the disc margins, followed by 
elevated disc. 
o Dilated capillary plexus and retinal veins. 
o Absent pulsation of the optic disc. 
o Swollen nerve-fibre bundles. 
o Splinter haemorrhages and more markedly elevated disc, 
nerve-fibre infarcts (cotton wool spots) and exudates follow. 
o Further engorgement and tortuosity of the retinal and disc 
capillaries, and haemorrhages become more widespread(39).  
 
Causes of swollen disc in childhood: 
Bilateral:  
• Papilloedema (raised intracranial pressure, hydrocephalus 
and benign intracranial hypertension).  
• Hypertension. 
• Optic neuritis. 
• Bilateral pseudopapilloedema, as in myopia and 
hypermetropia. 
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• Bilateral tumours (e.g. haemangioma, retinoblastoma and 
hamartoma).  
Unilateral: 
1  Pseudopapilloedema as in myopia and myelinated nerve fibres 
and hypermetropia. 
2  Tumours: haemangioma, retinoblastoma, optic nerve glioma. 
3  Uveitis. 
4  Ischaemic optic neuropathy. 
5  Unilateral optic neuritis(39). 
1.10.2. Optic atrophy: 
The optic disc loses its colour and appears sharply demarcated 
with pale yellow-white disc. Usually leads to reduced visual acuity with 
subsequent visual field defects(40). 
Presentation: Bilateral optic atrophy presents as blindness in 
early infancy with roving eye movements and sluggish pupil reaction. 
Milder degrees of bilateral optic atrophy may cause minor visual 
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defects or squint in childhood. Unilateral cases may present as a 
squint. 
Inheritance: recessive or dominant trait. Association with 
generalized neurological conditions such as Behr's optic atrophy with 
cerebellar ataxia, hypotonia and learning difficulties. Leber's optic 
atrophy occurs in late adolescence, but secondary optic atrophy 
occurs to papilloedema, optic neuritis, compressive lesions of the optic 
nerve or chiasm, trauma and hereditary retinal disease or glaucoma(40). 
 
Causes of optic atrophy:  
• Prenatal: maternal disease and pregnancy probem. 
• Perinatal: prematurity and asphyxia. 
• Familial. 
• Ocular:  glaucoma and retinal dystrophy. 
• Compressive:  proptosis and space-occupying lesion.  
• Trauma. 
• Optic neuritis. 
• Toxic:  drugs and lead.  
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• Meningitis/encephalitis. 
• Leukodystrophies(82).  
 
1.11 Ocular Tumors: 
 1.11.1. Orbital tumours: 
The most common primary orbital malignancy in childhood is 
rhabdomyosarcoma, which usually occurs between the age of 7 and 8 
years and presents with progressive unilateral proptosis. Secondary 
metastases (especially neuroblastoma) present with an abrupt onset of 
proptosis and ecchymosis which may be bilateral. 
Proptosis may be secondary to optic nerve glioma. Dermoid 
and epidermoid cyst are relatively uncommon. The commonest site of 
dermoid cyst is lateral brow area (41). 
1.11.2. Retinoblastoma: Is the most common intraocular 
malignancy of childhood. Incidence- 1:14,000 to 1:20,000 births. 
Caused by a mutation in a growth-suppressor gene. Both alleles have 
to be affected to develop the tumour. The most common age of 
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diagnosis between 1 and 2 years with 90% before the age of 3 years. 
Presenting signs: leukocoria 60% and squint 22%. Less than 25% of 
all cases have a family history of retinoblastoma(15). 
Treatment: Enucleation of the eye remains the most common therapy, and 
will result in a cure if tumour has not metastasized. Where bilateral tumour is 
present then the eye with the most extensive tumour with no possibility of 
useful vision is enucleated and attempts are made to save the eye with less 
involvement. Focal irradiation is used for solitary tumours less than 15 mm 
in diameter; systemic chemotherapy is also available to offer shrinkage of 
intraocular tumours, and cryotherapy and laser for small tumours. Long-
term, follow-up and genetic counselling are required for patients with 
retinoblastomas(41). 
1.12. Acquired Visual Loss: 
History is vital to ensure that visual loss is really acquired rather 
than present from birth. Causes such as cortical blindness,  post-
traumatic anoxia, hypotension,  hypoglycaemia, migraine, occipital 
epilepsy,  vitreous haemorrhage, retinal disease,  optic nerve disease, 
optic neuritis, ischaemia, trauma, drugs,  benign intracranial 
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hypertension and pituitary tumour and hysteria(34). 
1.13  Vitamin-A Deficiency:  
Vitamin A deficiency and protein malnutrition are the two most 
serious nutritional deficiency diseases facing the Sudan.  
Vitamin A deficiency is primarily caused by malnutrition due to 
poor diet, recurrent infection and/or other diseases. Deficiency of 
vitamin A can lead to permanent blindness if not recognized and 
treated(42).   
1.13.1. Clinical classification and diagnosis:  
Vitamin A deficiency is a systemic disease affecting epithelial 
structures in a variety of organs, the eye being the obvious and 
dramatic example.  
1.13.2. Classification of xerophthalmia:  
Xn  Night blindness.  
X1a  Conjunctival xerosis.  
X1b  Bitot’s spots.  
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X2  Corneal xerosis.  
X3a  Corneal ulceration/keratomalacia.  
X3b  Corneal ulceration.  
Xs  Corneal scar.  
Xf  Xerophthalmic fundus.  
 
1.13.3. Epidemiology:  
Nutritional corneal ulceration is very closely associated with 
poverty and malnutrition. 
Young children between 6 months and 3 years are more at risk 
from acute destructive corneal lesions. Children over 3 years old are 
more likely to have milder conjunctival change without corneal 
destruction.  
Breast-feeding generally protects against xerophthalmia(42).     
 1.14.    Refractive Errors: 
Errors in the refractive power of the eye may lead to subnormal 
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visual acuity. This may result from variation of curvature of the cornea or 
lens or variation in the axial length of the eye. The commonest forms of 
refractive error are:  
• Myopia (short-sightedness): this is usually due to an increase in axial 
length of the eye, so objects at distance are blurred. Myopia is 
inherited as a multifactorial trait, which may also be associated with 
systemic conditions such as Stickler syndrome. Concave lenses are 
used to correct myopia in most circumstances. 
• Hypermetropia (far-sightedness): the optical image formed by the 
hypermetropic eye is focused behind the retina because the visual 
axis is short, and therefore convex lenses are used. 
• Astigmatism: this occurs when the cornea, lens or retinal surface 
has toric shape rather than spherical one. This produces a 
blurred retinal image of object at any distance. Astigmatism can 
be corrected by special lenses. 
• Anisometropia: this refers to a condition where the eyes have 
different refractive errors with one worse than the other. It may 
occur with myopia, astigmatism or absence of the lens or a 
combination of these refractive errors(43).  
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1.15. Vision Screening:  
The American Academy of ophthalmology recommends 
preschool vision screening as a means of reducing preventable visual 
loss, this testing should be done by pediatricians during well child 
visits. Children should be examined by an ophthalmologist whenever a 
significant ocular abnormality or vision defect is noted or suspected. 
Children who are at high risk for ophthalmologic problems, such as 
genetically inherited ocular conditions and various systemic disorders, 
should also be examined by an ophthalmologist vision screening 
schedule for infant and children(44). 
1.15.1. Benefit of screening: 
1  Early detection of childhood eye disease increases the 
likelihood of successful treatment.  
2  Many cases of visual impairment could be eliminated simply 
through more timely diagnosis and treatment.  
3  Reduce preventable visual loss(44).  
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1.15.2. Burden of suffering: 
Impaired vision can affect a child's cognitive, emotional, 
neurologic and physical development by potentially limiting the range 
of experiences and kind of information to which the child is exposed(45).  
1.16.  Global Experience:  
In the sultanate of Oman, Lithander (1998), studied the 
prevalence of common eye disorders in nation-wide school children; 
he reported that ambylopia was found in 0.9%, starabismic ambylopia 
in 0.48%, anisometropic ambylopia in 0.44% and strabismus with or 
without ambylopia in 0.9%. The prevalence of strabismic ambylopia 
was lower when compared to Europe and North America, whereas 
anisometropic ambylopia occurred with same frequency.  
In Florida, Chile (2000), studied the prevalence of refractive 
errors in school age children "sample size was 5303 children from 5 - 
15 years old", and found that the prevalence was 56.3% of the eyes 
with reduced vision. Myopia of -0.5D was present in 3.4% of 5 years 
old children, increasing to 19.9% in males and 14.7% in females by the 
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age of 15 years. Hypermetropia of +2.00D decreased from 22.7% at 
the age of 5 years to 7.1% in males and from 26.3% to 8.9% in 
females by the age of 15 years. Females had a significantly higher risk 
of hypermetropia than males for unknown reasons. The study 
concludes that refractive errors, mainly myopia is a major cause of 
reduced vision and more than 7% of children could benefit from proper 
spectacles.  
Another study in Sana'a city in Yemen (2000), about the 
prevalence of refractive errors n primary school children "1016 children 
from 7 -13 years old", they found that the prevalence was 13.9% 
divided as follows:  
-  Astigmatism  8.4%  
-  Myopia    3.1%  
-  Hypermetropia  2.26%  
Strabismus and ambylopia were the most common eye 
problems encountered in children as was reported in a study done by 
Nelson LB (1983), in North America.  
The prevalence of refractive errors in school children (sample 
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size 33.810 children) was 11%, as was reported in study done in 
Ankara (Turkey, 1995).  
Presaln in the United State (1998), did a visual screening in 
285 children in the preschool and school age, he found that 5.3% were 
diagnosed with ambylopia, 13.2% with strabismus and 7.4% with 
refractive errors. His follow up screening confirmed the presence of 
significant visual morbidity in this group.  
In the United State, Olitsky et al (1998) studied the common 
ophthalmologic concerns in infant and children, they found that 
ambylopia is most common problems in preschool children.  
In Kenya, a cross-sectional community based study was done 
by Munene et al (2003), to determine the prevalence of xerophthalmia 
among Kenyan children aged 4 - 7 years in high risk area, using 
conjunctival impression cytology and transfer. They found that of the 
342 children included in this study, 316(92.0%) were normal, 5(1.5%) 
had XN, 19(5.9%) had XIA and 2(0.6%) had XIB. No signs of corneal 
xerophthalmia were seen in this study. Conjunctival impression 
cytology and transfer (CICT) was sued to asses for squamous 
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metaplastic changes associated with vitamin A deficiency. 75(23.1%) 
of the children were normal by CICT, While 249(76.9%) were 
abnormal. The study concluded that vitamin A deficiency is a 
significant health problem in high risk areas assessed by CICT in this 
study.  
In Taiwan, Tsais et al (1998) studied ocular injuries in 
Taiwanese children, they found that ocular injuries occurred in male to 
female ratio of about 1.9:1, diagnoses were grouped as trauma 
(43.8%) and non- trauma (56.2%). Corneal abrasion was the most 
common trauma reported. The main circumstances of eye trauma 
were play (50.0%) in children.  
Most of the non-traumatic cases were due to acute 
conjunctivitis (19.1%).  
Tuft (1998), studied the pathology of vernal kerato-
conjunctivitis in children from Kenya. 10 patients with clinically active 
and untreated limbal vernal kerato-conjunctivitis and 5 age-matched 
control subjects without external eye disease were recruited from a 
District Eye Hospital in Kenya. Paraffin sections of limbal and tarsal 
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conjunctiva were examined by tinctorial and immunocytochemical 
methods to characterize the inflammatory infiltrate, they found that in 
comparison with control subjects, patients with VKC were more likely 
to show squamous metaplasia of the tarsal conjunctiva. In tarsal 
conjunctiva, the stromal infiltrate consisted of a diffused T- lymphocyte 
reactive with clustering of B-lymphocytes, mast cell, IgE, plasma cell 
and eosinophils. The study concluded that these features are similar to 
those in reports of VKC in temperate regions, although the degree of 
B-lymphocyte clustering is greater in tropical patients with VKC. 
In England, Dolter  et al (1998), studied the association of 
Neisseria cinerea with ocular infections in paediatric patients. They 
found that twenty-two strains of Neisseria cinerea were recovered from 
paediatric patients over 7-years period. 18 of these 22 strains (82%) 
were recovered from the eyes of very young children  (< 1 year), > 
50% occurring during the neonatal period.  
These observations indicate that N. cinerea can produce eye 
infections in very young children, who presumably acquire this 
organism vertically from the mother during birth.  
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In USA, Liechtenstein (2003) compared the efficacy and safety of 
0.5% levofloxacin ophthalmic solution for the treatment of bacterial 
conjunctivitis in pediatric patients, with 0.3% ofloxacin, 167 patients 
(age rang 1 - 16 years) from two randomized, and placebo double 
masked, multicenter, parallel group studies.  
Eye drop were instilled, ocular signs and symptoms were 
noted and conjunctival culture were obtained, he found that after 5 
days of therapy 0.5% levofloxacin ophthalmic solution was found to be 
safe and effective in treating pediatric bacterial conjunctivitis. 
Treatment with 0.5% levofloxacin achieved microbial eradication rates 
in children that were statistically superior to those attained with 0.3% 
ofloxacin or placebo.    
Adenovirus was the main etiological agent of viral 
conjunctivitis in Sapporo, Japan as was reported in study done by 
Sitoh over 10 years period.  
In Brazil, Madeira (1998) in his study of conjunctivitis out 
breaks in the region of Riberiraopreto, found that most cases occurred 
in the age range 2 -7 years. The aetiological agent, which were most 
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frequently isolated from the analyzed cases were Streptococcus 
pneumoniae and Haemophilas influenzae, in 40.22% and 21.74%, 
respectively.    
Verin (1999) in England in his study compared efficacy, 
tolerability and safety of sodium cromoglycate 2% with nedocromil 
sodium 2%, administered as one drop per eye four time daily for a 
period of 5 months in 34 children age 4 - 17 years with a diagnosis of 
limbal vernal keratoconjunctivitis, he found that Nedocromil sodium 2% 
eye drops is significantly more effective than sodium cromoglycate for 
treatment of VKC.  
In England, Buckley (1998), studied the clinical pattern of 
Allergic eye disease, he reported that vernalkerato-conjunctivitis 
usually presents in children less than 10 years of age and mainly 
affects boys. Sufferers frequently have a personal or family history of 
atopy.  
In Nigeria, Rabiu (2001) did a cross-sectional survey of 2903 
people of different age group, in order to determine the magnitude and 
pattern of trachoma and barriers to up take of lid surgery in the area, 
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he found that the prevalence of active trachoma among children was 
11.8%.  
In Australia, Lansingh (2001) studied the prevalence of 
trachoma in a desert area of central Australia; he found that, children 
less than 10 years of age had the highest prevalence of active 
trachoma (79%) over the course of 13 months.  
In England, Rahi et al (1999) do a national cross-sectional 
study of detection conjunctival and infertile cataract, 235 children were 
identified, of these 83 (35%) were detected of the routine newborn 
examination, and 30 (12%) of the age 6-8 weeks examination; 82 
children presented symptomatically, 137 (57%) children had been 
assessed by an ophthalinologist by the age of 3 months, but 78 (33%) 
were not examined until after one year of age. In 91 cases the child's 
careers suspected an eye defect before cataract was diagnosed.   
They conclude that a substantial proportion of children with congenital 
and infantile cataract are not diagnosed by 3 month of age, although 
routine ocular examination of all new born and young infants is 
recommended nationally. A strategies to achieve earlier detection 
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through screening and surveillance are required.  
Spieror- A; (1998) in United State, do a comparative study, in 
congenital cataract surgery in children with cataract as an isolated 
defect and in children with systemic syndrome (sample size 36 
children with congenital cataract as an isolated defect, and 10 children 
with cataract as a part of systemic disease, he compare the visual 
acuity outcome in the two groups and children who underwent 
congenital cataract surgery, he found that one-third of the eyes with 
isolated cataract had postoperative visual acuity better than 6/12. 
Although none of the patients in the syndrome group had visual acuity 
better than 6/12, this difference was statistically significant (P = 0.01). 
Surgery was performed during the first 2 years of life in 54% of eyes in 
isolated cataract group, and in 87% of the eyes in syndrome group (P 
= 0.01). There was no difference in the prevalence of the postoperative 
complications between the two groups, he conclude that children who 
underwent congenital cataract surgery developed poorer visual acuity, 
if the cataract was a part of systemic disease as compared with 
children without a systemic syndrome.  
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In United State, Bermejo et al (1998) analyzed Spanish 
collaborative study of congenital malformation, data on a series of 
1,124,654 consecutive births to study congenital eye malformation 
from an epidemiological standpoint, they studied their frequencies as 
well as some causal and clinical aspect, they found that 414 infants 
had eye malformation, four of an overall prevalence of 3.68/10,000 
newborns, most frequent were an ophthalmia/microphthalmia 
(21.34/100,000),. Congenital cataract (6.31%), coloboma (4.89%), 
corneal opacity (3.11%) and congenital glaucoma (2.85%). 
Chromosomal syndromes represent in 60% of total syndromes, 
followed by syndromes of autosomal-recessive inheritance (15%), 
environmental syndromes (10%), auosomal-dominant syndromes 
(5.83%), and other types which have lower frequency.  
Regarding defect associated with eye malformations, most 
frequent are limb anomalies (affecting 59.3% of multiply malformed 
cases, auricular/facial (47.1%) central nervous system (42.5%) genital 
defects (30.6%), oral defects (29.4%).   
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1.17. Experience in Sudan:  
Radi in her study (1984) of conjunctivitis found that infants and 
children (0-14 years) represent 60% (n= 112) of the study group (n= 
188).  
Abdel Aziz (1984) in Khartoum, studied congenital ocular 
anaomalies in Sudanese children (sample size 100 patients with 
congenital ocular anomalies 0-14 years), 80 cases showed bilateral 
affection, while the remaining 20 cases were unilaterally affected, 
congenital glaucoma (33 patients) and congenial cataract (28 patients) 
are two leading disease forming 65% of the total cases.  The highest 
incidence of congenital anomalies (42%) was among residents of 
Khartoum and neighbouring area .Parental consanguinity proved to be 
an important factors in occurrence and congenital anomalies, it 
account for 80% of the total number of cases.  
Ibrahim, Khartoum (1985) studied the pattern of refractive errors 
in Sudanese children (7-14 years), she found that the incidence of 
myopia was 5.2% and of hypermetropia was 50.6% and of emetropia 
was 44.3%, so hypermetropia was commonest of all refractive errors, 
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forms a stage in normal development.  
Elamin, Khartoum (1987); studied  retionblastoma in 36 
patients, he found that the age of the patient at time of diagnosis was 
between 6 months and 5 years and the both sex is equally affected; 
52.7% were from Western of Sudan;  there was high percentage of 
consanguinity (86%) and bilateral retinoblastoma accounted for 27.8%.  
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? JUSTIFICATION 
1. Eye disorders are common in children.  
2. Eye manifestation may be the only clue for a hidden systemic 
illness.  
3. Many eye problems can be dealt with by pediatricians and many 
are prevented by simple health education.  
4. Few studies had been done, focusing on eye disorders in 
children.  
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? OBJECTIVES 
1. To study the clinical pattern of eye disorders in children presenting 
to Khartoum Eye Teaching Hospital. 
2. To identify the associated socio-demographic and medical factors 
for common eye disorders.  
3. To identify the causes of delayed or un-necessary referral.  
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2. MATERIALS AND METHODS 
2.1. Study design:  
Descriptive cross sectional hospital based study.  
2.2. Study area:  
The study was conducted in Khartoum Eye Teaching Hospital; 
this is one of the biggest hospitals in the country and almost the most 
ancient hospital specialized in ophthalmic care.  
The hospital consisting of outpatients clinic held every day for 
24 hours, accepting about 80-90 patients per day, referred clinics, one 
big theatre, two small theatres, nine wards and refraction department. 
Hospital capacity is 99 beds.   
2.3. Study duration:  
The data was collected from 1st of June to 1st of December 
2005.  
2.4. Study population and sampling technique:  
Children attending the outpatient clinic in the above mentioned 
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hospital in a three days a week, taking one child out of each two.  
2.4.1. Inclusion criteria:  
Children from birth to 16 years who presented with eye 
problems directly or referred to Khartoum  Eye Teaching Hospital.  
2.4.2. Exclusion criteria:  
Children whose parents or guardians refused to be enrolled in 
the study.  
2.5. Sample size:    
This was calculated according to the equation:  
       N = (z2pq/d2)2  
(1.962 0.5 x 0.5) = 770 
(0.05)2 
N = Sample size  
z = Statistical certainty  
p = Probability of success = 5% 
66 
 
q = Probability of failure  
d = desired margin of error  
2.6. Research Technique:  
2.6.1. Consent:  
1 Informed verbal consent was obtained from the patients and/or their 
guardians.  
2 A written approval for the study was obtained from the hospital 
administrator.  
2.6.2. Research tools: 
I- Questionnaire:   
Questionnaire was designed as follows:  
1. Personal data, present and past medical and ophthalmic 
history drug, social, family history, and detailed information 
about the child referral, and evaluation of referral system.  
2.  The social history was determined according to the fathers 
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occupation as follow: Professional and businessman-  
employee, skilled labourer and small scale business- 
unemployed and retired; and it was conceder as high, 
average, and low social respectively.  
3. Housing condition was determined according to type of 
building i.e. mud, brick or concrete, number of room compared 
to household. Home facilities such as water and electricity 
supply together with household (T.V, radio) were also 
considered. It was classified into four categories as follow:  
Category 1: very good.  Category 2: Satisfactory; adequate 
number of rooms with water and electricity. Category 3: poor; 
crowded with water and electricity.  Category 4: very poor; 
crowded with neither water, nor electricity. 
4. Ethnic groups were classified according to known classification 
done by Professor Aon Alsharif Gasim(68). 
5. Data was collected by interviewing patients or their parents.  
6. Systemic illness was inquired about and/or taken from 
available records.  
68 
 
II- Examination:  
1 General and systemic examinations, together with anthropometric 
measurement were performed by the author who was also trained 
on ophthalmological examination.  
2 Ophthalmological examination: when performing ophthalmic 
examinations, the following tools and steps were followed:  
• Snellen's chart with E or broken C rings or pictures for younger 
children was used for assessment of visual acuity.  
• Torch was used for external eye examination.  
• Direct ophthalmoscope for fundus examination.  
• Topicamide (mydriacyl eye drops 1%) for dilatation of the pupil 
and proper examination of the posterior segment.  
• Slit lamp biomicroscope for examinations of the anterior 
segment of the eye; done by registrar of ophthalmology.  
•  Schiotz tonomter was used for measuring the intraocular 
pressure.  
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• Antiseptic solution. 
• Cotton balls. 
• Streak retinoscope trial set and trial frame were used for 
assessing refraction of the patients.  
2.6.3. Research team:  
Research team included:  
• The author: attended the outpatient clinic held 3 days/ week, fill the 
questionnaire, examined each patients "Physical and 
ophthalmologically".  
• Refractionest: doing refraction.  
Final diagnosis and management plan was discussed with 
consultant ophthalmologist, especially for the referred patients. 
2.7. Data Analysis:  
The data was entered in the computer and analyzed using 
SPSS system, chi squire was used for comparison and the 
significance level was 0.05. 
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2.8. Funds:  
The author supplies funds.  
2.9. Obstacles:  
• Refusal of the parent or patient to give consent.  
• Diagnosis was not always made from the first visit.  
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3. RESULTS 
3.1. Age and sex characteristics of the study population:   
A total of 770 children who attended the outpatient clinic of Khartoum 
hospital for eye disease were studied during the period from 1st June 
to 1st December 2005.  Young infants (children from birth to 2 months 
of age) were 10 (1.3%). Infants between 2 months and less than one 
year were 114 (15%) children. Toddlers and preschool children 
(between 1 and less than five years) were 229 (30%). School children 
(between 5 and 16 years) were 417 (54.2 %) as shown in (Table1).  
Regarding sex characteristics of the study group, males included in the 
study were 432 (56.1%), while females were 338 (43.9%). Male 
dominated female sex in all age groups, the male to female ratio was 
1.3 to 1 (Fig.1). 
3.2. Description of the social status of the study group:            
The majority of children in the study group were of low social 
class, they were 508 (66%). Children of moderate social class were 
211 (27.4%). And only 51 (6.6%) children were from the high social 
class (Fig. 2).  
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Table 1: Age and sex distribution of study group (n= 770) 
 Sex  
Total 
n       (%) 
Male 
n (%) 
Female 
n       (%) 
0 - < 2 months  7    (1.6) 3       (0.9) 10    (1.3) 
2 months - < 1 year  61   (14.2) 53     (15.6) 114    (14.8) 
1 year - < 5 years  125   (28.9) 104    (30.8) 229    (29.7) 
5 years – 16 years  239  (55.3) 178    (52.7) 417   (54.2) 
Total  432 (100.0) 338 (100.0) 770 (100.0) 
P = 0.657. 
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3.3. Distribution of children according to their residence:  
The majority of children (79.6%) attended the clinic were 
residing in urban areas. Children residing in rural areas were 142 (18.5 
%), while 15 (1.9 %) children resided in peri-urban of mainly Khartoum 
and Omdurman (Fig. 3).  
3.4. Distribution of children according to their tribes: 
Children enrolled in the study descended originally from 58 
tribes(68) grouped into 8 main tribes(66), 208 (27 %) were Shaigia tribe, 
191 (24.8%) were from Gaaleen tribe, 150 (19.5 %) belonged to Nilotic 
tribes, 113 (14.7%) were from Baggara tribe, 35 (4.5%) were from Bija 
tribe, 32(4.2%) were from Nuba tribe, 22 (2.9%) were from Foar tribe, 
while 19 (2.4 %) children descended originally from other tribes (Fig. 
4).  
3.5. Parental level of education:   
Children whose fathers’ education was less than 8years were 87 
(11.4%), 420 (54.5%) fathers were educated between     8 – 12 years, while 
263 (34.1%) had more than 12 years of education (Fig. 5). 
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Regarding mother’s education, 236 (30.7%) mothers had less than 8 
years, while 499 (64.8 %) were between 8-12 years, and only 35 (4.5%) 
mothers had more than 12 years of education (Fig. 6).  
Out of 236 mothers who received less than 8 years education, 
83(35.2%) know one or more aggravating factor (e.g. hot weather, sun 
exposure and dust) for their children eye disorders, while 153(64.8%) 
mothers did not know. For whom their education between 8-12 years, and 
more than 12 years, knowledge about aggravating factors was adequate in 
29.9%, and 34.3%, respectively. The relation between mother education 
and her awareness of aggravating factors was significant ( P < 0.0001) 
(Table 2). 
3.6. Parental occupation:  
The majority 301(39.1%) of father who enrolled in the study 
were unskilled labourer, while only 2 (0.3%) of them were professional. 
On the other hand the majority (89%) of mothers were housewife 
(Table 3). 
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Table 2: Mothers' education and their awareness of 
Aggravating factors 
 
 
Aggravating factors  
Total 
n      (%) 
Known 
n      (%) 
Unknown 
n     (%) 
0 - < 8  83    (34.0) 153   (29.1) 236   (30.7) 
8 – 12  149   (61.1) 350   (66.5) 499    (64.8) 
> 12  12      (4.9) 23     (4.4) 35     (4.5) 
Total  244 (100.0) 526  (100.0)     770    (100.0) 
X2 = 349.3                        P < 0.0001 
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Table 3: Father's occupation among the study group 
Occupation No. of fathers Percent 
(%) 
Professional  2 0.3 
Businessman  49 6.4 
Employee  72 9.3 
Skilled labourer   89 11.6 
Small scale business  50 6.5 
Unskilled labourer  331 42.9 
Unemployed  98 12.7 
Retired  79 10.3 
Total  770 100.0 
 
 
83 
 
3.7. Family History:  
Positive family history of similar eye disorders was detected in 
217 (28.2%) cases, positive family history of atopy and atopy-related 
disease was detected in 80 (10.4%) cases; while 690 (89.6%) cases 
gave no family history of atopy.  However, family history of any eye 
disease was detected in 22 (2.9%) cases. On the other hand, positive 
family history of the same illness was detected in 29% of children 
whose parents are first degree cousins. Of those whose parents are 
second degree relative, family history of similar condition was detected 
in 40%, and when the parents are not consangious, positive history of 
same condition was detected in 14% of cases. The relation between 
family history and consangious marriage was significantly negative   (P 
< 0.0001) (Table 4). 
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Table 4: Relation between family history of similar condition and 
consangous marriage 
 Parent consanguinity  
Total  
n      (%) 
1st degree 
n     (%) 
2nd degree 
n    (%) 
No relation 
n      (%) 
Positive   81    (29.1) 104   (40.0) 32   (13.9) 217  (28.2) 
Negative   198    (70.9) 156   (60.0) 199   (86.1) 553  (71.8) 
Total  279  (100.0) 260 (100.0) 231 (100.0) 770 (100) 
       X2 = 41.4                                P < 0.0001 
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3.8. The presenting complaints:  
A three hundred and forty six (45%) children presented to the 
clinic within 2 weeks of symptoms, 277 (36%) presented between two 
weeks and one month, while 147 (19%) presented after one month, 
but before completing six months.  
Constitutional symptoms were detected in 80 (10.4%) children, 
of whom 64 (80%) complained of fever, while 16 (20%) children 
presented with other symptoms such as cough, anorexia, and running 
nose, 255 (33.1%) of children had known aggravating factor, while 
190(24.7%) had known relieving factor for their conditions.  
3.9. Relation between eye disorders & associated systemic illness:  
    Known systemic illnesses were documented in 86 (11.2%) 
cases. These systemic illnesses were mainly associated with vernal 
catarrh, conjunctivitis, congenital cataract, congenital glaucoma, and 
chalazion. Those eye disorders showed associated systemic illnesses 
in 16.9%, 5.7%, 70%, and 55.6 % of patients respectively (Table 5).  
 
86 
 
Table 5 : Relation between diagnosis and presence of known systemic 
illness 
Eye disorders  Systemic illnesses 
n      (%) 
Total 
n      (%) 
Conjunctivitis  16   (18.6) 283    (36.7) 
Vernal catarrh 26   (30.2) 154    (20.0) 
Eye injuries   3     (3.5) 89     (11.5) 
Refractory errors  5     (5.8) 43     (5.9) 
Stye 5    (5.8) 40     (5.2) 
Trachoma  6     (7.0) 39     (5.0) 
Chalazion  7    (8.1) 33      (4.2) 
Vitamin  A deficiency  2     (2.3) 30     (3.9) 
Squint  0     (0.0) 30      (3.9) 
Congenital cataract  7    (8.1) 10     (1.3) 
Congenital glaucoma  5     (5.8) 9       (1.2) 
Anophthalmous 0    (0.0) 1       (0.1) 
Lid abscess 0   (0.0) 2     (0.3) 
Insect  bite  1   (1.2) 2      (0.3) 
Optic atrophy  1    (1.2) 1    (0.1) 
Dacrocystitis  0   (0.0) 1    (0.1) 
Papilloedema  1   (1.2) 1      (0.1) 
Vitreous haemorrhage  1   (1.2) 1      (0.1) 
Retinoblastoma   0   (0.0) 1      (0.1) 
Total  86 (100.0) 770 (100.0) 
X2 =  68.2                                   P <   0.0001 
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The systemic illnesses reported, were16 Distributed as follows: 
29 (33.7%) cases of bronchial asthma, congenital rubella syndrome 
was reported in 9 (10.5%) cases, and congenital CMV in 2 (2.3%). 14 
(16.3%) children with iron deficiency anemia, while 2 (2.3%) were 
sicklers. History of recent admission to the malnutrition ward was 
obtained from 2 (2.3%) patients. One patient (1.2%) had meningitis 
and 2 (2.3%) cases had atopic dermatitis, 9(10.5%) children had 
recurrent tonsillitis, and 7(8.1%) cases had urinary tract infection, pin 
worms was reported in 4(4.7%) patients. Single (1.2%) case was 
reported for each pulmonary tuberculosis, hypothyroidism, brain tumor, 
haemophilia and Down’s syndrome. Regarding 3 most frequent 
systemic illnesses, bronchial asthma was found in twenty one patients 
of vernal catarrh, four patients of chalazion, three patients of 
conjunctivitis and one patient with insect bite. Iron deficiency anemia 
was associated with four cases of conjunctivitis, three cases for each 
eye injuries and trachoma, single case for each refractory errors, and 
chalazion, and two cases of stye. Congenital rubella syndrome was 
associated with five cases of congenital cataract, and four cases of 
congenital glaucoma. Recurrent tonsillitis was associated with six 
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patients of conjunctivitis, two patients of vernal catarrh and one patient 
of trachoma.  The relation between eye disorders and associated 
systemic illnesses was significant (p<0.0001).   
3.10. Clinical Examination:  
Routine systemic examination revealed various abnormalities in 
114(18.7%) children. In (20.1%) of them lymphadenitis was detected, 
followed in frequency by pallor in 15.3% of cases. Five  (3.4%) of this 
group of patients had mild to moderately enlarged spleen. Wheezy 
chest was observed in 12.5% of cases, fine chest crackles were 
detected in 6.9% and acutely inflamed tonsils were found in 4.9% of 
cases.  Signs of malnutrition were elicited in 9%, jaundice was 
observed in 9 patients. 
Dysmorphic features were found in 8 (5.6%) cases, 
hepatosplenomgely were found in 11(7.6%) cases, while 
hepatomegaly was found in 4(2.8%) cases, CNS abnormalities were 
detected in one patient, cardiac murmurs were elicited in (4.9 %) 
children.  
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3.11. Distribution of the study population according to        the 
diagnoses: 
The most common eye disorders in the study group were 
conjunctivitis, found in 283 (36.7%) children. Vernal catarrh was the 
second commonest disorder and accounted for 154 (20%) cases. Eye 
injuries were reported in 89(11.6%) children followed by refractory 
errors in 43 (5.9%), stye in 40 (5.2%), trachoma in 39 (5.1%), 
chalazion in 33 (4.3%), vitamin A deficiency in 30 (3.9%), strabismus 
in 30 (3.9%), congenital cataract in 10 (1.3%) congenital glaucoma in 9 
(1.2 %), lid abscess in 2 (0.3%), and insect bite in 2 (0.3%) cases. 
Less frequent eye disorders were; congenital malformation 
(anophthalmous), optic atrophy, papilloedema, vitreous hemorrhage, 
retinoblastoma, and dacrocystitis, each accounting for 0.1% of the 
study group          (Table 6). 
The refractory errors included simple myopia stigmatism, and 
hypermetropia that accounted for 48.8%, 34.9% and 16.3%  cases 
respectively (Fig. 7).  
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Table 6: Frequency of eye disorders among the study group 
Eye disorders  Frequency Percent 
Conjunctivitis 283 36.7 
Vernal catarrh 154 20.0 
Eye injuries 89 11.5 
Refractory errors 43 5.9 
Stye 40 5.2 
Trachoma 39 5.0 
Chalazion 33 4.2 
Vitamin  A deficiency 30 3.9 
Squint 30 3.9 
Congenital cataract 10 1.3 
Congenital glaucoma 9 1.2 
Lid abscess 2 0.3 
Insect  bite 2 0.3 
Anophthalmous 1 0.1 
Optic atrophy 1 0.1 
Dacrocystitis 1 0.1 
Papilloedema 1 0.1 
Vitreous haemorrhage 1 0.1 
Retinoblastoma 1 0.1 
Total 770 100.0 
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Latent, convergent, and divergent squint accounted for 56.7%, 
26.7% and 16.6% cases respectively (Fig. 8). 
Types of vitamin A deficiency included night blindness, Bitot 
spots and corneal ulcer that accounted for 60%, 30% and 10% cases 
respectively (Fig. 9).  
3.12. Diagnosis and distribution of gender: 
Males were the commonest affected group in conjunctivitis, eye 
injuries, trachoma, refractory errors, chalazion, vitamin A deficiency, 
congenital cataract and congenital glaucoma. Female predominance 
was observed in vernal catarrh, and stye. Males equal female in 
squint.  Both two cases of insect bite and of lid abscess were reported 
in males. Cases reported only in females were anophthalmous, 
dacrocystitis, optic atrophy, and papilledema. While the only case of 
vitreous haemorrhge, and of retinoblastoma was reported in male (P= 
0.063), this result statistically insignificant (Table 7).  
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Table 7: Distribution of eye disorders according to sex 
            Sex  
Total  
n      (%) 
 
Male 
n   (%) 
Female 
n      (%) 
Conjunctivitis  173   (40.1) 110   (32.5) 283    (36.7) 
Vernal catarrh 69   (15.9) 85   (25.1) 154    (20.0) 
Eye injuries   50   (11.6) 39   (11.5) 89     (11.5) 
Refractory errors  25     (5.8) 18   (5.3) 43     (5.9) 
Stye 19     (4.4) 21   (6.3) 40     (5.2) 
Trachoma  24     (5.6) 15    (4.4) 39     (5.0) 
Chalazion  20      (4.6) 13    (3.9) 33      (4.2) 
Squint  15      ( 3.4) 15    (4.4) 30     (3.9) 
Vitamin  A deficiency  17      (3.9) 13    (3.9) 30      (3.9) 
Congenital cataract  6      (1.4) 4     (1.2) 10     (1.3) 
Congenital glaucoma  8      (1.9) 1   (0.3) 9       (1.2) 
Lid abscess 2      (0.5)  0     (0.0) 2       (0.3) 
Insect  bite  2      (0.5) 0     (0.0) 2     (0.3) 
Anophthalmous 0     (0.0) 1   (0.3) 1      (0.1) 
Optic atrophy  0     (0.0) 1   (0.3) 1    (0.1) 
Dacrocystitis  0     (0.0) 1   (0.3) 1    (0.1) 
Papilloedema  0     (0.0) 1   (0.3) 1    (0.1) 
Vitreous haemorrhage  1    (0.2) 0     (0.0) 1     (0.1) 
Retinoblastoma   1    (0.2) 0     (0.0) 1     (0.1) 
Total  432 1(00.0) 338 (100.0) 770 (100.0) 
 
X2 = 26.6                              P = 0.063 
96 
 
3.13. Diagnosis and distribution of age:  
For the young infants (children less than two months), ten eye 
disorders were reported, 6(60%) cases of ophthalmia neonatorum, 
2(20%) cases of eye injuries, and 2(20%) case of congenital eye 
malformation enophthalmous, and cataract were reported.  For older 
infants (between two months and one year), the most common eye 
disorders were conjunctivitis, in 61(53.5%) vernal catarrh in 25(21.9%), 
eye injuries in 10 (8.8%), and trachoma in 4(3.5%) cases. Among 
toddlers and preschool children (age from 1- 5 years) the most 
common eye disorders were conjunctivitis 85(37%), vernal catarrh 46 
(20%), eye injuries 31 (13.5%), and vitamin A deficiency in 11(4.8%) 
cases. In school children (age from 5 - 16 years), the most common 
eye disorders were conjunctivitis in 131(31.4%), vernal catarrh in 83 
(19.9%), eye injuries in 46 (11%), and refractory errors in 37 (8.9%). 
We noted that the highest incidence of conjunctivitis, vernal catarrh, 
trachoma, eye injuries, refractory errors, stye, chalazion, vitamin A 
deficiency, papilledema, and vitreous hemorrhage was between         
5-16 years. The highest frequency of congenital eye malformation was 
reported in toddlers and preschool children (age 1- 5 years), (P < 
0.001), this result statistically significant (Table 8). 
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Table 8: Distribution of eye disorders among different 
 age groups  
 Age  
 
 
0 - < 2 mo. 
n      (%) 
2 mo. - <1 yr. 
n      (%) 
1 – 5 yr. 
n      (%) 
5 – 16 yr. 
n      (%) 
Conjunctivitis  6    (60) 61    (53.5) 85  (37.1) 131 (31.4) 283   (36.7) 
Vernal catarrh 0    (0.0) 25     (21.9) 46  (20.2) 83   (19.9) 154   (20.0) 
Eye injuries   2    (20) 10     (8.8) 31  (13.5) 46   (11.1) 89     (11.5) 
Refractory errors  0    (0.0) 0    (0.0) 6     (2.6) 37   (8.9) 43     (5.9) 
Stye 0    (0.0) 1    (0.9) 10   (4.4) 29     (6.9) 40     (5.2) 
Trachoma  0     (0.0) 4     (3.5) 6    (2.6) 29     (6.9) 39     (5.0) 
Chalazion  0      (0.0) 0     (0.0) 11   (4.8) 22    (5.4) 33      (4.2) 
Vitamin A deficiency  0      (0.0) 0     (0.0) 11   (4.8) 19    (4.6) 30     (3.9) 
Squint 0     (0.0%) 4    (3.5 ) 8   (3.6) 18    (4.3) 30      (3.9) 
Congenital cataract  1     (10%) 3    (2.6) 6   (2.6) 0    (0.0) 10      (1.3) 
Congenital glaucoma  0     (0.0) 3    (2.6) 6   (2.6) 0    (0.0) 9     (1.2) 
Lid abscess 0     (0.0) 0    (0.0) 1    (0.4) 1    (0.2) 2       (0.3) 
Insect  bite  0     (0.0) 1    (0.9) 1    (0.4) 0    (0.0) 2       (0.3) 
Enophthalmous 1     (10%) 0     (0.0) 0     (0.0) 0     (0.0) 1     (0.1) 
Optic atrophy  0      (0.0) 1    (0.9) 0    (0.0) 0     (0.0) 1      (0.1) 
Dacrocystitis  0     (0.0) 1     (0.9) 0     (0.0) 0     (0.0) 1    (0.1) 
Papilloedema  0     (0.0) 0      (0.0) 0    (0.0) 1     (0.2) 1    (0.1) 
Vetrious haemorrhage  0     (0.0) 0     (0.0) 0    (0.0) 1   (0.2) 1    (0.1) 
Retinoblastoma   0     (0.0) 0     (0.0) 1    (0.4) 0     (0.0) 1     (0.1) 
Total  10   (100.0) 114    (100.0) 229 (100.0) 417 (100.0) 770 (100.0) 
X2 = 191.9                                P < 0.0001 
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3.14.Distribution of eye disorders among different tribes:  
The three most common eye disorders in children from  Shaigia 
tribe were conjunctivitis, refractory errors, and vernal catarrh , they 
accounted for 71(34.1%), 52(25%), and 34(16.3) cases respectively. 
Children from Nilotic tribes, Baggara, and Gaaleen tribes, had 
conjunctivitis, vernal catarrh, and eye injuries as the most frequent eye 
disorders; In Gaaleen they were diagnosed in 74(38.7%), 51(26.7%) 
and 17(8.9%) respectively. 
 In Nilotic tribes they were diagnosed in 57(38%), 26(17.3%) 
and 24(16%) children, respectively. However, in Noba tribe the three 
most common eye disorders were conjunctivitis, trachoma and vitamin 
A deficiency; they accounted for 6(18.8%), 6 (18.8%) and 5(15.6%) 
cases, respectively. Conjunctivitis was the most common eye 
disorders in children from Bija and Foar tribe, reported in 12(34.3%), 
and 17(77.3%), respectively (Table 9). 
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3.15. Relation between frequency of eye disorders and the social 
status: 
Conjunctivitis was reported in 283 children, 237(83.7%) cases 
were of low social class, 43 (15.2%) cases were of average social 
class, and only 3 (1.1%) were of high social class.   Vernal catarrh was 
reported mainly in children from low social class, they represented 
53.9%. However, 66 (42.9%) and 5 (3.2%) cases were from the 
average and high social classes, respectively (Table 10).   
Eye injuries were reported in 89 cases and accounted for 43 
(48.3%), 39(43.8%), and 7 (7.9%) cases from low, average and high 
social classes respectively. 
Refractory errors were reported in 43 cases, 21 (48.8 %) cases 
from the low social class, 12(27.9%) were from the high class and 
10(23.3%) were from the average social class. Stye was reported in 40 
cases and accounted for 27 (67.5%), 8(20%), and 5(12.5%) cases 
from the low, high, and average social classes respectively. Chalazion 
was reported in 33 cases and accounted for 20 (60.5%), 9 (27.3%) 
and 4(12.1%) cases from the low, average and high classes 
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respectively. Trachoma was reported mainly in children from low social 
class, they represented 79.5 % of cases, and 8 (20.5%) from the 
average class. No cases were reported from children of high social 
class.  
Vitamin A deficiency was reported in 30 children, 22(73.3%) 
cases were of low social class and 8 (25.7%) were of average social 
class. Squint was reported in 30 children, 17(56.7%) cases were of 
average social class,11 (36.7%) cases were of high class and 2(6.7%) 
cases were of low social class. Most cases of congenital glaucoma 8 
(89%) were reported in low social class children. Congenital cataract 
was reported in 10 children, 9(90%) of low social class, and single 
case (10%) of the average class. The only case was reported of 
vitreous hemorrhage, papilledema, optic atrophy, anophthalmous, and 
of retinoblastoma was of low social class. Dacrocystitis was reported in 
only one case from the high social class. Lid abscess and insect bite 
both of them were reported in 2 patients from the average social class. 
The relation between social class and the frequency of eye 
disorders was significant (P< 0.001) (Table 10).  
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Table 10: Distribution of eye disorders according to the socioeconomic status 
 Socioeconomic status Total  
 
n      (%) 
High 
n      (%) 
Moderate 
n      (%) 
Low 
n      (%) 
Conjunctivitis  3    (5.9) 43    (20.4) 237 (46.6) 283   (36.7) 
Vernal catarrh 5     (9.8) 66    (31.3) 83   (16.3) 154    (20.0) 
Eye injuries   7    (13.7) 39    (18.4) 43   (8.5) 89       (11.5) 
Refractory errors  12  (23.5) 10      (4.7) 21   (4.2) 43       (5.9) 
Stye 8    (15.7) 5      (2.4) 27   (5.3) 40     (5.2) 
Trachoma  0      (0.0) 8      (3.8) 31   (6.1) 39     (5.0) 
Chalazion  4     (7.8) 9     (4.3) 20    (3.9) 33      (4.2) 
Vitamin A deficiency  0      (0.0) 8      (3.8) 22   (4.3) 30     (3.9) 
Squint  11  (21.7) 17     (8.1) 2    (0.4) 30      (3.9) 
Congenital cataract  0      (0.0) 1    (0.5) 9    (1.8) 10     (1.3) 
Congenital glaucoma  0      (0.0) 1    (0.5) 8    (1.6) 9       (1.2) 
Lid abscess 0      (0.0) 2    (0.9) 0      (0.0) 2       (0.3) 
Insect  bite  0      (0.0) 2    (0.9) 0      (0.0) 2     (0.3) 
Anophthalmous 0      (0.0) 0      (0.0) 1    (0.2) 1      (0.1) 
Optic atrophy  0      (0.0) 0      (0.0) 1    (0.2) 1    (0.1) 
Dacrocystitis  1     (1.9) 0      (0.0) 0      (0.0) 1    (0.1) 
Papilloedema  0      (0.0) 0      (0.0) 1     (0.2) 1    (0.1) 
Vitreous haemorrhage  0      (0.0) 0      (0.0) 1    (0.2) 1     (0.1) 
Retinoblastoma   0      (0.0) 0      (0.0) 1   (0.2) 1    (0.1) 
Total  51(100.0) 211(100.0) 508(100.0) 770 (100.0) 
X2 = 265.3                                  P < 0.0001 
High         =  professional and businessman 
Moderate =  employee, skilled labourer and small-scale business.  
Low          = unskilled labourer, unemployed and retired   
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3.16. Relation between housing condition and the frequency of 
different eye disorders:  
There were 509 (66.1%) children who had satisfactory housing 
conditions (category 2), 203 (26.4%) belonged to category 3. Children 
with housing conditions of categories 1 and 4 were 49(6.4%) and 
9(1.2%), respectively. Taking the five most frequent eye disorders in 
the study group: conjunctivitis, vernal catarrh, eye injuries, refractory 
errors, and stye; it was found that the frequency of these disorders in 
children of very good housing condition is 20(40.8%), 3(6.1%), 10 
(20.4%), 15(30.6%), and 1(2%), respectively. The frequency of these 
disorders in children with satisfactory housing condition is 144(28.3%), 
93(18.3%), 71(13.9%), 57(11.2%), and 37(7.2%), respectively. The 
frequency in children with category 3 housing condition is 119(58.6%), 
57(28.1%), 7(3.4%), 1(0.5%), and 2(1%), respectively. 
The frequency of the five eye disorders in children with housing 
condition of category 4 is 0(0.0%), 1(11.1%), 1(11.1%), 0.0% and 
0.0%, respectively. There was a significant relation between housing 
condition and the frequency of eye disorders (P< 0.0001) (Table 11). 
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Table 11: Frequency of eye disorders in different housing conditions 
 Categories Total  
I II III IV 
Conjunctivitis  20 144 119 0 283 
Vernal catarrh 3 93 57 1 154 
Eye injuries   10 71 7 1 89 
Refractory errors  15 57 1 0 73 
Stye 1 37 2 0 40 
Trachoma  0 29 5 5 39 
Chalazion  0 33 0 0 33 
Vitamin A deficiency  0 26 2 2 30 
Congenital cataract  0 10 0 0 10 
Congenital glaucoma  0 1 8 0 9 
Lid abscess 0 2 0 0 2 
Insect  bite  0 2 0 0 2 
Anophthalmous 0 1 0 0 1 
Optic atrophy  0 0 1 0 1 
Dacrocystitis  0 1 0 0 1 
Papilloedema  0 0 1 0 1 
Vitreous haemorrhage  0 1 0 0 1 
Retinoblastoma   0 1 0 0 1 
Total  49 509 203 9 770 
 
X2 =  241.8                   P <  0.0001 
Category I    =  very good               
Category II   =  satisfactory: adequate number of rooms with water and electricity.      
 Category III =  poor: crowded with either water and electricity.  
Category IV  =  very poor: crowded with neither water non-electricity 
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3.17. Referral System:  
3.17.1 Distribution of the referred children according to the diagnosis:  
Seven hundred seventy children were studied. Only 43 (5.6%) 
were referred to eye hospital (Fig.10).  
    Fig. 11 shows 11 (25.6%) children presented with vernal 
catarrh. Conjunctivitis accounted for 9(20.9%). Congenital glaucoma 
accounted for 7(16.3%), 6(14%) children with congenital cataract. 
Vitamin A deficiency accounted for 3(7%) patients, 2(4.7%) children 
with convergent squint, one patient (2.3%) with simple hypermetorpia, 
Single (2.3%) case of each anophthalmous, optic atrophy, 
papilledema, and retinoblastoma.  
Out of 43 children, whom were referred, 36(83.7%) were 
reported as appropriate referral, of whom 26 (72.2%) cases were late 
referral, and 10(27.8%) cases were early referral. However, 7(16.3%) 
children were reported as unnecessary referral.   
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Congenital ocular conditions, come on the top of the list of late referral, 
and were reported in 12(46.1%) cases. Vernal catarrh was the second 
commonest cause of late referral, and accounted for 6(23.2%cases). 
Sever vitamin A deficiency was reported in 3(11.6%) children, followed 
by convergent squint in 2(7.7%) cases, and single (3.8%) case was 
reported for each hypermetropia, optic atrophy and retinoblastoma.  
The appropriate referral were reported in 5 (50%) patients of 
vernal catarrh, 3 (30%) cases of conjunctivitis, and single (10%) case 
for each congenital cataract and anophthalmous, while 6(85.7%) 
cases of conjunctivitis and single (14.3%) case of papilloedema, were 
reported as unnecessary referral (Table 12). 
3.17.2 Causes of late referral:  
 Among those whom were late referral 26(72.2%), it was found 
that, lack of paternal awareness was the predominant cause in 
11(42.3%) cases. While poverty was the cause in 8(30.8%) cases, and 
those who were not within reach of health facilities were 5(19.2%) 
cases, and other causes found in 2(7.7%) cases   (Table 13).  
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Table 12: Classifications of the referred patients in the study group 
 Classification  
 
 
Appropriate (n =36)  
 Early 
n      (%) 
Late 
n      (%) 
Vernal catarrh 5      (50) 6   (23.2) 0    (0.0) 11(25.6) 
Conjunctivitis  3       (30) 0    (0.0) 6    (85.7) 9  (20.9) 
Congenitalglaucoma  0     (0.0) 7  (26.9) 0     (0.0) 7  (16.3) 
Congenital cataract  1     (10) 5   (19.2) 0     (0.0) 6  (14.0) 
Vitamin A deficiency  0     (0.0) 3   (11.6) 0     (0.0) 3 (7.0) 
Squint  0     (0.0) 2    (7.7) 0     (0.0) 2 (4.7) 
Hypermetropia  0     (0.0) 1   (3.8) 0     (0.0) 1 (2.3) 
Anophthalmous 1       (10) 0    (0.0) 0     (0.0) 1 (2.3) 
Optic atrophy  0     (0.0) 1   (3.8) 0     (0.0) 1 (2.3) 
Papilloedema  0     (0.0) 0    (0.0) 1    (14.3) 1 (2.3) 
Retinoblastoma   0     (0.0) 1   (3.8) 0     (0.0) 1 (2.3) 
Total  10 (100.0) 26(100.0) 7 (100.0) 43(100.0) 
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Table 13: Causes of the late referral among the study group  
Causes  Frequency Percent 
Paternal unawareness  11 42.3 
Poverty  8 30.8 
Not within reach of health facilities   5 19.2 
Others  2 7.7 
Total  26 100.0 
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3.17.3 Study population according to the referral sources to eye 
hospital:   
Eighteen children (41.9%) were referred from pediatric hospital. 
Medical assistant referred 13 (30.2%) cases. General practitioner 
referred 12 (27.9%) cases.    
3.17.4 Mode of transportation:   
An ambulance only transported 4 (9.3%) of the study 
population. Total children referred to eye hospital were 43. Methods of 
referral were accompanying doctor and referral sheet for 7 (16.3%). 28 
(65.1%) referred with referral sheet, 8 (18.6%) were referred verbally. 
No child was referred with an accompanying nurse.  
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4. DISCUSSION 
4.1. Socio- demographic characteristics: 
In Sudan eye diseases affect about 9% of population and is the 
fourth commonest disease in the country after gastrointestinal 
diseases, respiratory diseases and malaria.(69) This is the first 
epidemiological survey of common eye disease in Sudanese children 
who attended the main and the largest center for eye diseases in the 
country during a six months period. Male predominated in the study 
population; the male to female ratio was 1.3: 1. This predominance 
was evident in all age group and was comparable to what was 
reported by Scott in a study of eye disease in out-patient clinics in 
Nigeria, where male out numbered female with male : female ratio 1.4 
: 1.(70)  
The male dominance, could be explained by the fact that males 
show more outdoor and sport activity; therefore, more exposure to 
pathogens and environmental factors compared to females.(71) 
 Over half of the children studied were in the age group  5-16 
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years; this goes in line with study done in south Karachi where this age 
group of children dominated, representing (59.1%)(72). Young infants, 
whose age is less than two months, represented the least group 
(1.3%) of the study population. This could be explained by the fact that 
children at this age are commonly seen by pediatricians. 
 The study done showed that the vast majority were from low 
and middle socioeconomic classes while a few of them were from high 
socioeconomic class. This finding can be explained by the fact that 
Sudan is developing country, in which low and middle socioeconomic 
classes are more prevalent than high socioeconomic class. 
 About four fifth of the  children who attended the clinic were 
residing in urban areas, this doesn't necessarily mean that the highest 
prevalence of eye disorders lies in urban areas, but the high 
percentage could be explained by the fact that these patients have a 
better access than others to Khartoum Eye Hospital, where this study 
was carried out.  Children from Shaigia and Gaaleen were the largest 
tribes reported among the study population followed by children from   
Nuba tribe. Although no study touched this area. This high proportion 
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could be related to the migration of northern and western tribes to 
Khartoum during the last two decades(73). Migration itself was 
considered by Voo1 et al, in United State as an important determinant 
factor for distribution of eye disease, he found that Asians had 
significant higher prevalence of myopia than Hispanics in newly 
immigrated student.(74) 
The most striking feature of parental education is the high 
incidence of illiteracy among mothers of the children enrolled in the 
study; illiterate mothers, also showed a low degree of awareness of 
aggravating factors. 
4.2. Presenting features: 
A large proportion (36%) of children presented to the clinic 2 
weeks after beginning of symptoms, but before completing one month, 
this was rather late presentation, which can be explained by the lack of 
awareness of eye diseases and its complication. 
History of known systemic illness was obtained from just over 
one tenth of the study group.  However, the small number which was 
detected could be related to the fact that, most of the children 
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presented to ophthalmology clinic were quite healthy, apart from their 
current eye problem (observed during history taking and supported by 
routine systemic examination), beside, children with systemic 
problems, usually go to the pediatric casualty. 
Bronchial asthma was the most common systemic illness, 
represented one third of systemic illness reported; on the other hand 
(13.6%) of patients with vernal catarrh were known asthmatics. The 
lower result was reported in Nigeria(75), where the prevalence of 
asthma in association with vernal catarrh was 8.4% in children. 
In 114 (18.7%) children, one or more clinical sign were elicited. 
However, an overlap was not uncommon, i.e. pallor and   
lymphadenopathy could be found in the same child. lymphadenopathy 
was the dominant clinical sign elicited during general systemic 
examination, this was possibly because the study group was mainly 
from children from 1-7 yrs and this is the age of lymphoid 
hyperactivity(76). 
The two children whom were diagnosed as marasmus and 
marasmic-kwash, showed sign of sever vitamin A deficiently. This 
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association between malnutrition and vitamin A deficiency was well 
support in the literature(64). 
The few cases with palpable spleen could be explained by the 
fact that those children were resided in areas endemic of malaria and 
other chronic infection nevertheless, they needed further 
investigations. 
The most common eye disorders, in this study in descending 
order of frequency: conjunctivitis, vernal catarrh, eye injuries and 
refractive errors. In Nigeria the most common eye disorders were 
conjunctivitis, followed by cataract, refractive errors and glaucoma.(70) 
Conjunctivitis had highest prevalence in this study,  compared to other 
studies. However, it is lower than that obtained by Radi A in 
Khartoum(77), in which prevalence was 60% in children; and is 
comparable to that observed in Nigerian children (32.9%)(70).  
The highest prevalence of conjunctivitis in this group of 
Sudanese children could be possibly because the study duration was 
compatible with epidemic months in Sudan, which started by April and 
ended in December(77).   
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The highest incidence of conjunctivitis was between 5 – 16 
years age group; this finding is in partial agreement with a previous 
study from Brazil(78)which revealed that the common age group was 
between   2 -7 years. 
Vernal catarrh was the second most frequent eye disorder in 
the study group, diagnosed in one-fifth of children, it was more 
frequent in girls (55.2%), than boys (44.8%) the same result was 
obtained from Nigeria, where female: male 1.2 : 1(70). This is in contrast 
to Buckley who reported those boys were more affected, boy: girl 
1.2.1(79). 
Eye injures were the third frequent eye disorders among the 
study group. The same order of frequency was reported from 
Nigeria(70), where it represented (12.8%). It was mainly reported in 
males (56.2%), and this goes with both studies done by Elsanosi in 
Khartoum(80), and Tayfour  MAI in  Wad -Medani (Sudan)(81), where 
male : female is 1.3 : 1; 1.4 : 1 respectively male predominance was 
also markedly observed in Taiwan(82). This could be probably because 
males show more out door activities.  
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In this study, the prevalence of refractive errors was 5.9%, it 
was lower than that reported by Ellider(83), in which the prevalence was 
11%; and this could be attributed to the following factors:  (a) many 
parents are unaware, that their child has an eye problem, because 
visual problem do not hurt and (b) children do not know how well they 
should see; (c) the latter was community based study.   However, high 
prevalence was reported in Yemen(84), and Florida(85). Simple myopia 
was the most frequent type of refractive errors in the study group, and 
in agreement with that found in Florida(85). This was in contrast with 
other studies, where it ranked second after astigmatism(83,84). 
In this study the prevalence of squint was 3.9%, it was lower 
than that reported by Presaln(86) in which the prevalence was 13.2% 
and this can be explained by the fact that squint more commonly seen 
in the community, in addition to lack of screening for vision. Moreover, 
children usually do not complain.   
The study showed that all cases of trachoma were from active 
form, and it represented 5.1%, this figure is higher than that observed 
by Elkheir in Omdurman city (Sudan)(87)who stated that the prevalence 
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was 0.66%, and this is probable because our study was a hospital-
based study. However, higher prevalence was reported from 
Nigeria,(88)Australia(89), and Saudi Arabia(90), where it was 11.8%, 49%, 
6.2%, respectively. Another interesting finding was that 61.5% of 
cases were male whereas female constituted 38.5%, as this disease 
has no sex predilection(90), It seems that females are more concerned 
with their appearance and  cleanliness hence are less prone to 
infection. 
In this study the prevalence of vitamin A deficiency was 3.9%, it 
was lower than that reported by Abdel Gadir N(92) in which the 
prevalence was 10% and this possibly, because the later was 
community-based rather than hospital base. Also this study showed 
that the highest incidence of vitamin A deficiency was in school age 
group (5- 16 years) and this could be explained by: most of them were 
XIB (Bitot's spots), although most of it disappear within weeks, a 
significant portion of the temporal lesion may persist in shrunken form 
for years(64).   
  Abdel Aziz(93)showed that Buphthalmos and cataract 
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constituted the majority of congenital ocular diseases and this finding 
is in agreement with our result. The study showed male predominance 
over female 8: 1 in buphthalmos and this is similar to that reported in 
the literature(94). It is worth mentioning that 16 out of 20 cases of 
congenital eye disease showed parental consanguinity. This is a 
significant finding; at the same time only one case had family history of 
buphthalmos while 8 showed no family history, this goes well with the 
fact that the disease show sporadic incidence(94). However, in United 
State(95), the most frequent congenital malformation was 
microphthalmia (21.3%) followed by congenital cataract (6.3%).  
Only one case of anophtalmos was encountered in male, who 
was brought in shortly after birth (Table 7), and he had no family 
history, this goes well with fact that the condition is sporadic(94). 
Blindness was detected in one child in the study group, who is a 
known case of sickle cell anemia, diagnose as vitreous hemorrhage 
and retinal detachment, this finding is in disagreement with that 
reported in study done by Mohamed in Khartoum(96), who stated that 
ocular complications of sickle cell disease were not so serious in 
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Sudanese  patients ,since they do not lead to blindness, or gross 
deterioration of vision. 
Retinoblastoma was detected in only one male patient among 
the study group, diagnosed at the age of 1 year, originally from 
western tribe, these finding are in agreement with study done by 
Elamin(97) regarding age at diagnoses  and tribe. In Mexico the age at 
diagnoses of retinoblastoma was between 1 -2 years(98).  
4.3. Possible factors associated with eye disorders:  
  It was obvious that the low social class was significantly 
dominant in most common eye disorders, followed by the average 
social class (P < 0.001), these two social groups accounted for 66% 
and 27.4% of cases affected respectively, while children from high 
social class represented only 6.6% of cases. In trachoma, no cases 
were reported from high social class, the same result was reported by 
Elkheir(87). This finding goes with what was mentioned by 
Elias(99)regarding the high prevalence of infectious eye diseases 
among children from low social class, and this related directly to the 
poor housing conditions and low environmental and personal hygiene 
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among this group(100). 
In order to know the influence of the housing condition on the 
distribution of eye disorders, the most frequent four eye disorders reported 
were taken. It was found that the order of frequency of those eye disorders 
was constant in all categories of housing condition, except for category III, 
where conjunctivitis was found to be more frequent. The highest frequency 
of conjunctivitis that was detected in category III, which is characterized by 
crowded housing condition; supported the fact that this disease is 
associated with crowdedness, with share of towels and density of insect 
vectors especially flies(100).  
4.4. Referral system:  
The minority of children, 5.9% were referred to Khartoum Eye 
Teaching Hospital. Vernal catarrh was the most common cause of 
referral; this is in contrast to what was found in Taiwan(82); where the 
most common cause of referral is eye injuries. However, 60.5% of 
referred patients in this study were delayed referral, and this could 
possibly due to poor primary eye care and lack of awareness about 
eye disorders and it’s   complications. 
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? CONCLUSIONS 
1. The study population was mainly preschool and school children with male 
predominance in all age group.  
2. The majority of children were of average and low social classes.  
3. A considerable number of children were originally from Northern tribes 
mainly Shaigia and Gaaleen.  
4. A third of mothers were educated less than eight years (illiterate and 
primary school), and considerable number of fathers were primary 
school educated.  
5. 41.5% of children had family history of either a similar eye disorder, atopy 
or any ophthalmological problem. 
6. Systemic illness were detected in 11.2% of cases, they were mainly 
associated with allergic eye disease.  
7. Systemic examination revealed abnormalities in 16% of cases, 
lymphadenopathy, pallor and wheezy chest were the dominant signs 
elicited.  
8. Infectious eye conditions, represented in 42% of all eye disease.  
124 
 
9. Eighteen ophthalmological disorders were detected; conjunctivitis was the 
most frequent eye disorders, followed by vernal catarrh, eye injuries, 
refractive errors, stye and trachoma.  
10. Conjunctivitis, eye injuries and refractive errors, also tracoma, showed 
male predominance. However female predominance was observed in 
vernal catarrh and stye.  
11. The most frequent eye disorders in newborns, infants, toddlers and 
adolescents was conjunctivitis.  
12. The prevalence of refractive error was 5.9%, while the prevalence of 
squint was 3.9%.    
13. Poor housing conditions was associated with high frequency of 
contagious disease, 34% of these eye problems were detected in 
children from low social class.  
14. The minority of children (5.9%) referred to Khartoum Eye Teaching 
Hospital, of whom 41.9% were referred from Paediatric Hospital.  
15. Most of cases referred (83.7%) were appropriate referral, of 
whom 72.2% were late referral. However, 16.3% were 
unnecessary referral. 
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? RECOMMENDATIONS 
1. A great deal of eye disorders in children is contagious and therefore, 
readily preventable; so relevant eye health education programs 
could reduce the prevalence of these conditions. 
2. All children should receive a vision screening before entering school. 
3. Routine ocular examination of all new born and young infants, for 
congenital and developmental defect, especially those needed 
intervention, e.g. oxygen therapy. 
4. National strategies to achieve earlier detection through screening 
and surveillance are required. 
5. Awareness a bout eye disorders and it's wide spectrum of clinical 
presentation should be raised among general practitioners and 
paediatricians, to encourage early referral for assessment and 
investigation. 
6. General practitioners and paediatricians should be conversant with 
common eye disorders in children to enhance better and early 
management and reduce unnecessary referrals to 
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ophthalmologist. 
7. More studies are needed to evaluate the true prevalence of eye 
diseases in general population. 
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